City of Greenville
Multi-Hazard Mitigation Plan Update
Section One

EXECUTIVE SUMMARY

The City of Greenville is threatened by a number of natural hazards. These hazards
endanger the health and safety of the population of the community, jeopardize its
economic vitality, and imperil the quality of its environment. Because of the importance
of avoiding or minimizing the vulnerabilities to these hazards, the public and private
sector interests of the City of Greenville have joined together to create the City of
Greenville Disaster Mitigation Committee (DMC) to undertake a comprehensive planning
process that has culminated in the publication of this document: “The City of Greenville
Multi-Hazard Mitigation Plan.” This City of Greenville Multi-Hazard Mitigation Plan builds
upon previous research, planning and analysis performed for The Greenville County
Multi-jurisdictional Hazard Mitigation Plan (Revised 2015) and exists as Appendix J to
the County Plan.

The development of this plan update was placed under the direction of the City
Environmental Engineers, in particular Jessica Chapman, P.E., CFM, Senior Civil
Engineer. All meetings were facilitated by Mrs. Chapman, and portions of the meetings
were conducted by the Consultant, Woolpert, represented by Hal Clarkston, P.E., CFM,
and Crystal Muller, P.E. Key participants, organizations, and agencies involved in the
development of this plan are the city agencies of Public Works, Planning, Parks and
Recreation, City Council, and Public Safety. A complete list of participants can be found
in Section Three.

Planning Process

The City plan, as part of the County multi-jurisdictional hazard mitigation plan, follows a
detailed planning approach as follows:

» Meet the criteria described in the Disaster Mitigation Act of 2000 and for
receiving credit under the Community Rating System program

» Address flooding, tornados/high winds, earthquakes, wildfires, drought/heat
wave, severe storms/thunderstorms and winter/ice storms. Follow the ten (10)
step Federal Emergency Management Agency (FEMA) planning process as
outlined below.

1. Organize: Create the DMC and develop a schedule for project completion.

2. Public Involvement: Insure that the general public has an opportunity to
provide input into the planning process.

3. Coordination: Coordinate with appropriate individuals and organizations to
insure adequate representation at various meetings.
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4. Hazard Assessment: Address the five hazards listed above including; review
of existing plans, review of past events and claims data, and obtain input from
committee members and the public.

5. Problem Assessment: Review available information regarding the impact of

hazards on public health and safety, infrastructure and property damage.

Where possible, the impacts on property should be measured in dollar

losses. Optional efforts included; utilizing HAZUS earthquake and flood/wind

to determine expected extent of damages and performing a facilities
inventory. (Due to limited resources, and at the discretion of the DMC, these
options were not performed in this planning cycle.)

Goal Setting: Establish goals and objectives for the plan.

Mitigation Activities: Determine mitigation activities relative to the five

hazards being considered and the unique characteristics of the City of

Greenville. The following six basic mitigation strategies were to be

considered; 1) Preventive measures, 2) Public Education and Awareness, 3)

Natural Resource Protection, 4) Emergency Services, 5) Property protection,

, and 6) Structural projects.

8. Draft Plan: Prepare a draft plan containing a description of the planning
process, the hazard assessment and problem analysis, the goals, and a
summary of possible and appropriate measures. The draft plan is to be
reviewed and open to comment during a public meeting.

9. Final Plan: The final plan will be prepared considering comments from the
internal review and the public.

10. Implementation: The plan should be adopted by City Council and the DMC
should be available for reviewing and revising the plan from time to time.

No

To date, Tasks 1 — 9 have been completed and the plan has been updated in 2015.
Task 10 is an on-going activity.

Mitigation Initiatives

In general, decisions regarding potential impacts of hazards and potential mitigation
initiatives came from the DMC. Input was also solicited from a variety of other groups
representing homeowners, business owners, emergency response organizations and
industrial leaders. Ranking of initiatives was based on a point system and each initiative
was scored by DMC. The results can be found in Section 8 of this document.

A mechanism has also been established by the DMC to regularly update the plan. This
process includes soliciting additional mitigation initiatives, evaluating response to recent
disasters, and tracking the progress of those initiatives already reviewed and approved.
This plan update represents the first update to the original plan in 2009, and progress
will be discussed throughout this update.

Goals and Objectives

The DMC has established eight (8) goals in the Mitigation Plan. These goals, discussed
in detail in Section 7, revolved mainly around providing education to the public and
government officials, improving communications and response activities and protecting
structures. Specific objectives were established for each goal and as initiatives were
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approved, it was noted which objective would be met by that initiative. The goals were
not updated or altered during the 2015 plan update.

Summary

Disaster Mitigation Planning is not a one time project, but rather an on-going process.
The City of Greenville started the process in 2009, updated the plan in 2015, and will
continue to update the plan as scheduled to keep their plan current and relevant. The
resolution obtained from the City of Greenville Council and approval of the plan from the
South Carolina Flood Mitigation Program reaffirmed the City’s efforts to reduce damages
and loss of life from future natural disasters. Each update to the plan will be
incorporated as an appendix into the Greenville County Multi-Jurisdictional Hazard
Mitigation Plan.
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Two

INTRODUCTION AND PURPOSE

Introduction

The City of Greenville Disaster Mitigation Committee (DMC) has been established to
make the population, neighborhoods, businesses and institutions of the community more
resistant to the impacts of future disasters. The DMC has been undertaking a
comprehensive evaluation of the vulnerabilities of the community to future natural
hazards in order to identify ways to make the communities of the planning area more
resistant to their impacts. This document reports the results of that planning process.

Purpose

The City of Greenville Multi-Hazard Mitigation Plan and its underlying planning process
are intended by the DMC to serve many purposes. These include the following:

Provide a Methodical, Substantive Approach to Mitigation Planning

The approach utilized by the City of Greenville DMC relies on a methodical
process to identify vulnerabilities to future disasters and to propose the mitigation
initiatives necessary to avoid or minimize those vulnerabilities. These include
interviews, research, data collection, draft(s) and review(s) of plans, community
involvement, work sessions, and implementation. Each step in the process
builds upon the previous step, so that there is a high level of assurance that the
mitigation initiatives proposed by the participants have a valid basis for both their
justification and priority for implementation. One key purpose of this plan is to
document that process and to present its results to the community.

Enhance Public Awareness and Understanding

The DMC is interested in finding ways to make the community as a whole more
aware of the natural hazards that threaten the public health and safety, the
economic vitality of businesses, and the operational capability of important
facilities and institutions. The plan identifies the hazards threatening the City of
Greenville and provides an assessment of the relative level of risk they pose. The
plan also includes a number of proposals of ways to avoid or minimize those
vulnerabilities. This information will be very helpful to individuals that wish to
understand how the community could become safer from the impacts of future
disasters.

The DMC and its member organizations, has and will continue to conduct a
number of community outreach and public information programs. The purpose of
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these is to engage the community as a whole in the local mitigation planning
process, in order to shape the goals, priorities, and content of the plan, as well as
to provide information and education to the public regarding ways to be more
protected from the impacts of future disasters. The DMC has been, and will
continue to be, active in communicating with the public and engaging interested
members of the community in the planning process.

Create a Decision Tool for Management

The City of Greenville Multi-Hazard Mitigation Plan provides information needed
by the managers and leaders of local government, business and industry,
community associations, and other key institutions and organizations to take
actions to address vulnerabilities to future disasters. It also provides proposals
for specific projects and programs that are needed to eliminate or minimize the
risks to specific hazards. The plan is based on the best available data, which
although limited in many regards, provides a solid foundation for hazard planning
and mitigation and future improvements.

These proposals, called “mitigation initiatives” in the plan, have been justified on
the basis of their economic benefits using a uniform technical analysis. These
initiatives have also been prioritized. This approach is intended to provide a
decision tool for the management of participating organizations and agencies
regarding why the proposed mitigation initiatives should be implemented, which
should be implemented first, and the economic and public welfare benefits of
doing so.

Promote Compliance with State and Federal Program Requirements

There are a number of state and federal grant programs, policies, and
regulations that encourage or even mandate local government to develop and
maintain a comprehensive hazard mitigation plan. This plan is specifically
intended to assist the participating local governments to comply with these
requirements, and to enable them to more fully and quickly respond to state and
federal funding opportunities for mitigation-related projects. Because the plan
defines, justifies, and prioritizes mitigation initiatives that have been formulated
through a technically valid hazard analysis and vulnerability assessment process,
the participating organizations are better prepared to more quickly and easily
develop the necessary grant application materials for seeking state and federal
funding.

Enhance Local Policies for Hazard Mitigation Capability

A component of the hazard mitigation planning process conducted by the City of
Greenville DMC is the analysis of the existing policy, program, and regulatory
basis for control of growth and development, as well as the functioning of key
facilities and systems. This process involves cataloging the current mitigation-
related policies of local government so that they can be compared against the
hazards that threaten the jurisdiction and the relative risks these hazards pose to
the community. When the risks posed to the community by a specific hazard are
not adequately addressed in the community’s policy or regulatory framework, the
potential impacts of future disasters can be even more severe. Therefore, the
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planning process utilized by the DMC supports evaluation of the adequacy of the
community’s policies and programs in light of the level of risk posed by specific
hazards. This evaluation supports and justifies efforts to propose enhancements
in the policy basis that could or should be promulgated by the City to create a
more disaster-resistant future for the community.

The following sections of the City of Greenville Multi-Hazard Mitigation Plan present the
detailed information to support these purposes. The remainder of the plan describes the
planning organization developed by the DMC, as well as its approach to managing the
planning process. The plan provides a description of the mitigation-related
characteristics of City of Greenville, such as its land uses and population growth trends,
the mitigation-related policies already in-place, identified critical facilities present in the
community, and if there are properties that have been repetitively damaged by past
disasters. The plan then summarizes the results of the hazard identification and
vulnerability assessment process, and addresses the adequacy of the current policy
basis for hazard management by City of Greenville and participating organizations. The
plan also documents the structural and non-structural mitigation initiatives to address the
identified vulnerabilities. The plan further addresses the mitigation goals and objectives
established by the DMC and the actions to be taken to maintain, expand and refine the
City of Greenville Mitigation Plan and the planning process. Finally, the past and
planned efforts of the DMC to engage the entire community in the mitigation planning
process are documented.
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Three

DISASTER MITIGATION COMMITTEE ORGANIZATION

Introduction

The City of Greenville’s Disaster Mitigation Committee (DMC) is made up of a number of
city agencies, community organizations, and institutions. This section discusses the
organizational structure used to complete the planning process. Also provided is a
summary of the current status of planning activities by the participants documenting the
level of participation by the City’s DMC.

On a regular basis, the DMC will meet to discuss this plan and refine as necessary its
contents and direction. In these meetings, the committee will review mitigation activities
that are on going or planned. This meeting will allow the members of the committee to
continually reflect upon the mitigation plan and its appropriateness to each organization
and agency'’s individual needs and expectations.

Any desired changes to the mitigation plan will be considered by the group and agreed
upon. These changes will then be presented to the City Council for review. The Council
can reject, accept, or ask for revisions to the proposed changes.

It is a function of the mitigation committee to coordinate and exchange information with

their respective agency or department. Relaying information to the public will be
managed by Greenville County under the County plan.

Participating Organizations

A total of 15 public/private organizations participated in the 2009 planning process. The
intent was for the number of participating organizations and groups to grow in future
planning cycles. The 2015 plan update also included input from 15 different
organizations, with 8 of these being departments within the City. The agencies and
organizations participating in the hazard mitigation planning process each year are listed
on page 3.4. Persons who participated in both years are shown in bold with the 2015
participants

The Disaster Mitigation Committee Organizational Structure

The DMC encourages participation by all interested agencies, organizations, and
individuals. The organization is intended to represent a partnership between the public
and private sector of the community, working together to create a disaster resistant
community. The proposed mitigation initiatives developed by the DMC and listed in this
plan, when implemented, are intended to make the entire community safer from the
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impacts of future disasters, for the benefit of every individual, neighborhood, business
and institution.

The responsibilities and duties of the DMC are detailed in the operating procedures,
which are provided in Section 4. This section summarizes the roles of the different
components of the DMC and describes the participation that has actually occurred
during the planning period covered by this document.

The Committee represents key city organizations participating in the planning process,
and is the group that makes the official decisions regarding the planning process. The
Committee serves as the official liaison to their respective agency and the community.
Most importantly for this document, however, is the DMC’s role to approve proposed
mitigation initiatives for incorporation into the plan, for determining the priorities for
implementation of those initiatives, and for removing or terminating initiatives that are no
longer desirable for implementation.

The DMC also coordinates the actual technical analyses and planning activities that are
fundamental to development of this plan. These activities may include conducting the
hazard identification and vulnerability assessment processes, as well as receiving and
coordinating the mitigation initiatives proposed for incorporation into this plan. The
coordinating process undertaken constitutes a “peer review” of the proposed mitigation
initiatives submitted for incorporation into the plan. Through the peer review, each
proposed initiative is to be reviewed for its consistency with the goals and objectives
established for the planning process and its relationship to identified hazards and
defined vulnerabilities to those hazards. The peer review incorporated into the City’s
planning process also strives to assure the following: Assumptions used by the
organization to develop the proposal are reasonable; Proposal’'s would not conflict with
or duplicate other proposed initiatives; Initiatives specifically address risk to a hazard(s);
Proposals are feasible and consistent with known requirements; and that proposals, if
implemented, would not cause harm or disruption to adjacent jurisdictions.

City agencies and local organizations are the key to accomplishing the planning process.
The effort begins with developing a community profile of the City to document the basic
characteristics of the community that are relevant to controlling the impacts of disasters.
Then vulnerability assessments are conducted of key facilities, systems and
neighborhoods to define how these may be vulnerable to the impacts of all types of
disasters. Finally, the City uses the vulnerability assessments to formulate and
characterize mitigation initiatives that they could implement if the resources to do so
became available. Once these proposed initiatives are reviewed and coordinated, the
DMC can then decide to formally approve them by vote in order to incorporate them into
the Multi-Hazard Mitigation Plan. As soon as a proposed mitigation initiative is
approved, it is sent to the City Council for their approval. Once accepted by the Council,
it is considered to be officially a part of the Multi-Hazard Mitigation Plan, and expected to
be implemented as soon as the resources and/or opportunity to do so becomes
available.

The DMC is also responsible for coordinating the efforts to involve the community at
large in the mitigation planning process, and to promote mitigation-related educational
program in the community. More detailed information regarding the public information
and community outreach activities involved in the development and implementation of
this plan are provided in Section 5.
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The DMC conducted three (3) meetings to gather information and another to prioritize
initiatives, all of which were open to the public, to develop the initial plan in 2009. A
summary of these meetings is as follows:

Start-Up Meeting August 17, 2009

+ Committee members introduced

» Consultant introduced

» Committee was introduced to the purpose and use of a Hazard Mitigation
Plan.

Committee Meeting October 12, 2009

* Review of New Initiative ideas

» Discussion of the Ranking Criteria/Prioritization List
» Perioritization of Initiatives

Follow-Up meeting October 13, 2009

* A community-wide meeting was called to solicit ideas from Greenville
residents.

* Meeting was ended due to no attendance by the public.

Final Meeting December 18, 2009
* Review of Multi-Hazard Mitigation Draft

For the 2015 update, the DMC held an additional three (3) meetings to gather updated
information about potential mitigation activities and to prioritize these new initiatives. A
summary of the 2015 meetings is as follows:

Initial DMC Meeting: October 7, 2015

» Committee members and consultant introduced

+ Committee was reminded of the purpose and use of a Hazard Mitigation
Plan.

* New potential mitigation measures were discussed and compiled

Follow-up DMC Meeting: November 2, 2015

* Review of new initiative ideas

» Discussion of the Ranking Criteria/Prioritization List
* Prioritization of new initiatives

Final 2015 Update DMC meeting: November 18, 2015
* Review final ranking of initial and new mitigation initiatives
* Review 2015 updates to plan

The DMC has benefited from the assistance and support of its members. A listing the
members and their committee affiliation is provided below. It is important to note that
participation in the Committee is not limited in any manner, and all members of the
community, whether representing the public or private sector, are welcome to
participate. As described in Section 7, which discusses the maintenance and updating
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of the plan, the group intends to continue its efforts to engage more members of the
community in the planning process.

City of Greenville Disaster Mitigation Committee

Name

Organization

Email Address

2009 Participants

Bryan Morris

Greenville County School
District

bmorris@greenvill.K12.sc.us

Rick Richardson

Harper Corporation

rrichardson@HarperCorp.com

Alan Johnson

Caliber Engineering

Ajohnson@CaliberEngineering.com

Scott Taylor BB&T scott.taylor@bbandt.com

Frank Wingate Palmetto Bank fwingate@palmettobank.com
Prudential C. Dan Joyner

David Crigler Realtors dcrigler@cdanjoyner.com

Bill Misiaveg Carolina Holdings bmisiaveg@choldings.com

Mike McNicholas

Carolina Holdings

m.mcnicholas@choldings.com

John Cessarich WFF4 jcessarich@wyff4.com

Dale Gilbert WFF4 dgilbert@wyff4.com

Larry Gabric National Weather Service larry.gabric@noaa.gov
USDA NRCS

Lynne Newton

lynne.newton@sc.usda.gov

Stacey Coulter

Spa at the West End

staceycoulter@charter.net

Jerry Chapman Duke Energy jchapman@duke-energy.com
Maria Cox SCDAR coxm@dnr.sc.gov
Keith Drummond Greenville County Codes

Enforcement kdrummond@greenvillecounty.org

Robert Hall

Greenville County Floodplain
Coordinator

rohall@greenvillecounty.org

Ed Marr

COG Public Works

emarr@greenvillesc.gov

Brian Watson

COG Public Works

bwatson@agreenvillesc.gov

Tommy McDowell

COG Emergency Services

tmcdowell@greenvillesc.gov

Amy Ryberg Doyle

COG Council Member

adoyle@greenville.sc.gov

Kevin Pulis COG Engineering kpulis@greenville.sc.gov
Johnny Wasson COG Building Codes jwasson@greenville.sc.gov
Jean Pool COG Planning and Zoning jpool@greenville.sc.gov
Dean Elliott COG Police Dept delliott@greenville.sc.gov
Jackie Jones Resident jlones@phoenixcenter.org
Rev. Vardry Fleming | Resident

Sylvia Palmer Resident

2015 Participants

Jessica Chapman

City of Greenville (COG)
Floodplain Management

ichapman@agreenville.sc.gov

Greenville County School

Wade Shealy District wshealy@greenville.k12.sc.us
Michael Dey Home Builders Association mdey@hbaofgreenville.com
Joe Hoover Home Builders Association joe@hoovercustom.com
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Greenville County Codes

Brad Rice Enforcement brice@greenvillesc.gov
Greenville County Office of
Jay Marett Emergency Management jmarett@agreenvillecounty.org
Leslie Fletcher COG Public Info and Events | Ifletcher@greenvillesc.gov
Gay Sprague COG Council Member gsprague@greenvillesc.gov
Lillian Brock COG Council Member . :
Flemming Iflemming@greenvillesc.gov
Buddy Skinner COG Building Codes bskinner@greenvillesc.gov
Michael Kerski COG Planning and Zoning mkerski@greenvillesc.gov
Bryan Wood COG Planning and Zoning bwood@greenvillesc.gov
Travis Pearson COG Police Dept tpearson@greenvillesc.gov
David Kerns COG Fire Department dkerns@agqvillesc.gov
COG Parks, Recreation, and
Dana Souza Sustainability dsouza@greenvillesc.gov
COG Parks, Recreation, and
Kevin Steins Sustainability kstiens@greenvillesc.gov
Tammy Johnson Business Owner tammy@liquid-catering.com
Andy Sherard Business Owner asherard@sitedesign-inc.com
Erika Hollis Upstate Forever ehollis@upstateforever.org
Diana Keller Resident Diane48@bellsouth.net
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Four

OPERATING PROCEDURES

Introduction
This section of the City of Greenville Multi-Hazard Mitigation Plan describes the

characteristics of the Disaster Mitigation Committee (DMC) and basic procedures for
conducting the planning process.

The Disaster Mitigation Committee’s Operating Procedures

The operating procedures involve both a technical approach to the planning and an
organizational methodology for incorporating mitigation initiatives into the City of
Greenville Multi-Hazard Mitigation Plan. The same planning process and technical
approach was followed for the development of the Greenville County Multi-jurisdictional
Hazard Mitigation Plan.

The planning process was started with the development of the DMC as an organization
and obtaining participation from key organizations and institutions. The planning work
conducted to update this document relies heavily on the expertise and authorities of the
participating agencies and organizations, rather than on detailed scientific or engineering
studies. The DMC is confident that because of their role in the community the best
judgment of the participating individuals, and the use of readily available information, can
achieve a level of detail in the analysis that is adequate for purposes of local mitigation
planning. As the planning process described herein continues, more detailed and costly
scientific studies of the mitigation needs of the community can be defined as initiatives
for incorporation into the plan and implemented as resources become available to do so.

Establishing the planning schedule

The DMC initially established a planning schedule for development of this
document in cooperation with the South Carolina Emergency Management
Division (SCEMD). At the outset of the planning period, the DMC defined the
goals that the planning process is attempting to achieve, as well as the specific
objectives within each goal that will help to focus the planning efforts. (The
goals and objectives established by the City of Greenville DMC for this planning
period, as well as the anticipated plan maintenance schedule, are described in
Section 7 of this plan.)

Conducting the needed analyses and then formulating proposed mitigation
initiatives to avoid or minimize known vulnerabilities of the community to future
disasters is an enormous effort, and one that must take place over a long period
of time. Therefore, for any one planning period, the goals and objectives set by
the DMC are intended to help focus the effort of the participants, for example, by
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directing attention to certain types of facilities or planning areas, or by
emphasizing implementation of selected types of proposed mitigation initiatives.
The approach used by the DMC is intended to use these priorities to continue,
during each planning cycle, to assess more planning areas and facilities, to
develop more proposed mitigation initiatives to address the results of those
assessments, to strive to implement previously proposed mitigation initiatives,
and to further engage the public and the community in the planning process.
The 2015 update recognized these goals during their efforts to develop
additional mitigation initiatives.

Hazard Identification and Risk Estimation

The DMC identified hazards that threaten all or portions of the community. The
DMC also used general information to estimate the relative risk of the various
hazards as an additional method to focus their analysis and planning efforts.
The DMC compared the likelihood or probability that a hazard will impact an
area, as well as the consequences of that impact to public health and safety,
property, the economy, and the environment. This comparison of the
consequences of an event with its probability of occurrence is a measure of the
risk posed by that hazard to the community. The DMC compares the estimated
relative risks of the different hazards it has identified to highlight which hazards
should be of greatest concern during the upcoming mitigation planning process.

Information resources regarding hazard identification and risk estimation,
although limited, are available. The planners have attempted to incorporate
consideration of hazard specific maps, including floodplain delineation maps,
whenever applicable, and have attempted to avail themselves of GIS-based
analyses of hazard areas and the locations of critical facilities, infrastructure
components, and other properties located within the defined hazard areas.
Section 6 in the plan gives the specific results and conclusions reached from
this effort for the planning area as a whole including notation of the available
reference materials utilized in the analysis.

Estimating the relative risk of different hazards is followed by an assessment of
the types of physical or operational impacts potentially resulting from a hazard
event. Two methods are available to the DMC to assess the communities’
vulnerabilities to future disasters. The 2015 update conducted a cursory review
of the hazards of concern but did not perform a review of the risks.

Vulnerability Assessment

The first avenue is a methodical, qualitative examination of the vulnerabilities of
important facilities, systems and planning areas to the impacts of future
disasters. For the participating organizations, this is done by the individuals
most familiar with the facility, system or planning area through a guided,
objective assessment process. The process ranks both the hazards to which
the facility, system or planning area is most vulnerable, as well as the
consequences to the community should it be disrupted or damaged by a
disaster. This process typically results in identification of specific vulnerabilities
that can be addressed by specific mitigation initiatives that could be proposed
and incorporated into this plan. As an associated process, the DMC also
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reviews past experiences with disasters to see if those events highlighted the
need for specific mitigation initiatives based on the type or location of damage
they caused. Again, these experiences can result in the formulation and
characterization of specific mitigation initiatives for incorporation into the plan.

The second avenue for assessment of community vulnerabilities involves
comparison of the existing policy, program and regulatory framework to control
growth, development and facility operations in a manner that minimizes
vulnerability to future disasters. The DMC members can assess the existing
codes, plans, and programs to compare City provisions and requirements
against the hazards posing the greatest risk to the community. If indicated, the
City of Greenville can then propose development of additional codes, plans or
policies as mitigation initiatives for incorporation into the City of Greenville Multi-
Hazard Mitigation Plan for future implementation when it is appropriate to do so.

Due to limited resources during this planning period, the DMC chose not to
proceed with a critical facilities assessment. This type of detailed technical
assessment is listed as a potential mitigation initiative and will be conducted as
funds and resources come available.

Developing Hazard Mitigation Initiatives

This process enables the DMC participants to highlight the most significant
vulnerabilities, again to assist in prioritizing specific hazard mitigation initiatives
to eliminate or minimize those vulnerabilities. Once the highest priorities are
defined, the DMC can identify specific mitigation initiatives for the plan that
would eliminate or minimize those vulnerabilities.

The procedure used in this plan update involved describing the initiative, relating
it to one of the goals and objectives established by the DMC, and justifying its
implementation on the basis of its economic benefits and/or protection of public
health and safety, as well as valuable or irreplaceable environmental or cultural
resources. . A detailed benefit to cost ratio will need to be prepared as funds
become available to ensure that a proper ratio is met. Each proposed mitigation
initiative was “prioritized” for implementation in a consistent manner.

In characterizing a mitigation initiative for incorporation into the DMC'’s plan, it is
important to recognize that the level of analysis has been intentionally designed
to be appropriate for this stage in the planning process. That is, it is the interest
of the DMC to have a satisfactory level of confidence that a proposed mitigation
initiative, when it is implemented, will be cost effective, feasible to implement,
acceptable to the community, and technically effective in its purpose. To do
this, the technical analyses conducted, including the development of a simple
benefit to cost ratio for each proposal, have been based on a straightforward,
streamlined approach, relying largely on the informed judgment of experienced
local officials. The analyses, including the benefit to cost ratio, have not been
specifically designed to meet the known or anticipated requirements of any
specific state or federal funding agency, due largely to the fact that such
requirements can vary with the agency and type of proposal. Therefore, at the
point when the organization proposing the initiative is applying for funding from
any state or federal agency, or from any other public or private funding source,
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that organization will then address the specific informational or analytical
requirements of the funding agency.

Each mitigation initiative proposed for incorporation into the plan update is
formulated by the DMC for consideration by the City for future implementation.

Developing the Local Mitigation Plan

Once a proposed mitigation initiative has been developed, the information used
to characterize the initiative is submitted to the DMC for review. At this point, an
initiative is considered to be a “pending initiative” that is being processed for
incorporation into the plan, when it then becomes an “approved initiative.”

On receipt of a pending initiative the DMC evaluates the merits of the proposal
and the validity of the judgments and assumptions that went into its
characterization, as well as considers its potential for conflict with other
programs or interests. The DMC also assures that the proposal is consistent
with the goals and objectives established for the planning period and confirms
that it would not duplicate or harm a previously submitted proposal. If there is
such a difficulty with a proposed initiative, it is returned to the submitting
organization for revision or reconsideration.

Once an initiative has been reviewed, coordinated, and is satisfied regarding its
merit, it is brought before the Committee, which votes to incorporate the
proposed initiative into the strategy. Upon approval, the proposed initiative is
then considered to be officially part of the mitigation plan.

The City of Greenville mitigation planning process first objectively prioritizes
proposed mitigation initiatives using an objective, fixed set of criteria, but has the
flexibility to adjust the implementation schedule of the initiatives to respond to
unique or unanticipated conditions.

Approval of the Current Edition of the Plan

The initial plan was approved by the City Council in 2009 and released as the
City of Greenville Multi-Hazard Mitigation Plan. On a periodic basis, the City of
Greenville Multi-Hazard Mitigation Plan is to be reviewed and updated as
needed, with the 2015 plan update being the first full update. Beginning in
2015, the City of Greenville Plan will be appended to the Greenville County
Multi-Jurisdictional Hazard Mitigation Plan as Appendix J. Section 6 of this plan
provides City information, hazard and vulnerability assessment, and proposed
initiatives.

The respective agencies and organizations will continue to implement the plan,
to expand its scope, continue its analyses, and take other such continuing action
to maintain the planning process. This includes action by the Committee to
routinely incorporate proposed mitigation initiatives into the plan, without the
necessity to also continuously solicit the formal approval of the plan by the City
Council.
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Benefits

It is intended that the City of Greenville Multi-Hazard Mitigation Plan will be
submitted to the City Council approximately every five years for review and
formal adoption or approval. This 2015 update is the first formal update to the
initial plan developed in 2009. This document is an update to Appendix J of the
Greenville County Multi-Jurisdictional Hazard Mitigation Plan, 2015. Section 7.5
of the County plan describes a procedure for maintaining and updating
mitigation measures defined in the plan. The City previously adopted the
County plan by resolution and followed the procedures described in Section 7.5.
Therefore, formal adoption of this revision of Appendix J is not needed at this
time. Evidence of approval of the initial mitigation plan is provided in Appendix F
of this plan. It is important to emphasize that this document represents a
“snapshot” of the planning process and is prepared as a current document for
use by the planning group, the community, and state and federal authorities.

Implementation of Approved Mitigation Initiatives

Once incorporated into the City of Greenville Multi-Hazard Mitigation Plan, the
agency or organization proposing the initiative becomes responsible for its
implementation. This may mean developing a budget for the effort, or making
application to state and federal agencies for financial support for
implementation. This approach holds each department accountable for proper
and timely implementation of the mitigation initiatives. The DMC is responsible
for overall coordination of these efforts. The current status of implementation of
mitigation initiatives incorporated into the plan is discussed in the next section.

In this plan implementation process, the DMC continues to monitor the
implementation status of initiatives, to assign priorities for implementation and to
take other such actions to support and coordinate implementation of initiatives
by the involved organizations. In reality, it is the implementation of proposed
initiatives, along with other actions by the organizations participating in the
planning to maintain, refine and expand the technical analyses used in the
planning, that constitutes the process to implement the mitigation plan.

of the Planning Process

It is important to emphasize that the procedure used by the DMC is based on the
following important concepts:

A multi-organizational planning group establishes specific goals and
objectives to address the community’s vulnerabilities to all types of hazards.
The planning procedure utilizes a logical process of hazard identification, risk
evaluation and vulnerability assessment, as well as review of past disaster
events, that is consistently applied by all participants through the use of
common evaluation criteria.

Mitigation initiatives are proposed for incorporation into the plan.

The process encourages participants to propose specific mitigation initiatives
that are feasible to implement and clearly directed at reducing specific
vulnerabilities to future disasters.
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Proposed mitigation initiatives are characterized in a substantive manner,
suitable for this level of planning, to assure their cost effectiveness and
technical merit.

All mitigation initiatives to be incorporated into the plan are prioritized in
accordance with eight objectives, comprehensive criteria that are used by all
participating departments.

The plan is periodically reviewed and adopted to ensure that the mitigation
actions taken by their organizations are consistent with each community’s

larger vision and goals, as well as their overall unique needs and
circumstances.
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Five

PROGRESS IN PLAN IMPLEMENTATION

Introduction

The City of Greenville Multi-Hazard Mitigation Plan was first developed, approved, and
adopted in 2009. This document represents the 2015 plan update, Appendix J of the
Greenville County Multi-Jurisdictional Hazard Mitigation Plan. This section will outline
the steps taken to develop the initial Multi-Hazard Mitigation Plan and the 2015 plan
update as well as future intentions for the plan.

Status of Plan Promulgation and Approval

Promulgation and approval of the plan is a very important step in assuring its
implementation. As was discussed in the previous section, the plan was presented to
the City of Greenville Council for approval and officially accepted in 2009 as the Multi-
Hazard Mitigation Plan. The 2015 plan update will be included as an appendix to the
Greenville County plan.

As the City of Greenville DMC continues its planning efforts in the future, it is intended
that additional updates of the mitigation plan will be published as an appendix to the
County plan to provide both the participating organizations and the public current
information regarding the mitigation planning process. Further, approximately once
every five years, the DMC will again review the plan, update and develop new initiatives,
seek feedback from the City Council, and submit the updated plan to the County. This
interval has been selected to provide a sufficient period for the DMC to make significant
progress in further data collection of events occurring in that time frame, technical
analysis, implementation of currently proposed initiatives, and development of new
proposals and to coincide with the review of the City’'s Community Rating System
application. In this way, the plan can be kept up-to-date on a continuing basis by the
DMC participants.

Public Information and Participation

The public information and participation in the planning process is handled by the
Greenville County plan.

The Periority for Initiative Implementation

As a part of its future planning process, the City of Greenville DMC also will periodically
review the proposed mitigation initiatives approved for incorporation into the plan to
determine their priority for implementation during the next planning period. This
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assessment will encourage the Committee to focus on those initiatives designated as
priority. However, because each participating organization has independent authority
and responsibility for implementation of their proposed mitigation initiatives, the
organizations retain the prerogative to act in their own interests, using their own priorities
for mitigation initiative implementation.

In many ways, the priority for implementation assigned to proposed mitigation initiatives
could be considered a suggestion or recommendation to the proposal sponsors to seek
the resources for implementation. These resources may range from the normal
budgeting process for the organization to seeking state or federal financial or technical
support for implementation of the initiative.

Effectiveness of Mitigation Initiatives

Of course, the true measure of progress in the implementation of mitigation initiatives is
their success in saving lives, avoiding property damage and protecting valuable or
irreplaceable resources in the community. The best opportunity for measuring this
success is to evaluate the community’s experience with actual disasters and to attempt
to estimate the number of lives that were saved by the implemented initiatives or the
value of the property protected from disaster-related damage.

The City experienced a catastrophic ice storm in December 2005, leaving thousands
without power for an extended period of time. In response to this event, the DMC
identified a need to bury existing overhead electrical lines to prevent ice storms from
causing power outages. Duke Energy and the City have been working together towards
this goal and have buried nearly 1,000 residential service lines. Two commercial
corridor projects, along Haywood Road and on Camperdown Way, also involved burying
overhead electrical lines. These efforts, while expensive and time consuming, will help
protect City residents and commercial areas from dangerous power outages in future ice
storms.

Another measure of success is the White Oak Basin watershed study, which was
completed in 2012. This study, identified as an initiative in the 2009 plan, provided the
City with important information about where flooding will occur in the White Oak basin
during large rain and flood events. Projects to alleviate flooding were identified in the
study. This effort helps the City prepare areas likely to flood and work towards
preventing or alleviating flooding within the basin.

Recent disaster events can be very helpful in highlighting the mitigation needs of the
community based on the type, location or magnitude of the impacts experienced. In
turn, this can be a major factor in the future progress of implementation of the plan, as
the DMC considers and acts on actual disaster experience by the community. Such
recommendations can be referred to a “lead” agency with the intention that that
organization will use the information to propose additional mitigation initiatives for
incorporation into the plan.

The historic flooding event that occurred in South Carolina in October 2015 highlights

how recent disaster events can direct this planning process. It is evident in the 2015
update that the focus of the mitigation initiatives was related to flooding. Recent events
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and subsequent reactions provided the DMC will evidence of improvements that could
be made the hazard mitigation.

Compiling data on the “success” of existing and/or completed mitigation initiatives should
be an activity undertaken by the DMC members on an ongoing basis and is an integral
component of the process used to implement and maintain the City of Greenville Multi-
Hazard Mitigation Plan, which is more fully discussed in Section 7.

Summary

The DMC recognizes that it will take a long period of time and implementation of many, if
not all, of the proposed initiatives approved for this plan to make the City of Greenville a
truly disaster-resistant community. However, the continuing dedication to the safety and
welfare of the community shown by the participants in this planning process will make
this ambitious goal possible.
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Six

SUMMARY OF HAZARDS AND VULNERABILITIES

Introduction

This section of the City of Greenville Multi-Hazard Mitigation Plan summarizes the
results of the hazard identification and vulnerability assessment processes undertaken
by the Disaster Mitigation Committee (DMC). The intent of this section is to provide a
compilation of the information gathered and the judgments made about the hazards
threatening the City of Greenville, and the potential vulnerability to those hazards. This
information is then used for formulating mitigation actions and priorities.

In the following sections, the natural hazards that can pose a threat to the City of
Greenville are discussed. Included is an evaluation of recent events of these hazards.
This is followed by an estimation of the risk caused by each of these hazards. The
evaluation of the risk is followed by a section on vulnerability assessments of the City of
Greenville and Repetitive Loss properties (Due to “Right to Privacy” restraints, detailed
information on repetitive loss properties is not a part of the public portion of this
document). Some information on land uses and critical facilities is also included.

It should be noted that the historical data on hazards in the City of Greenville is limited to
knowledge that an event occurred. Very little information on the extent of damages in
terms of areas affected and costs could be found. However, the organizers of this plan
have used what information is available to evaluate the risk to various hazards. It is
believed that through the diverse group of those involved, including the public, that all
hazards have been identified and appropriately assessed in order to prepare the City of
Greenville for future events.

Hazard Identification

The following paragraphs contain information about the natural hazards that can affect
the City of Greenville. These discussions are based on many different sources that have
been collected. Some of the most beneficial of these sources are listed in the following
table. However, the most informative sources have been interviews and meetings with
the City of Greenville employees and residents.
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Item # | Source Title Applicable Hazard(s)
1 SC State Hazard Mitigation Plan All hazards
2 SC State Flood Mitigation Plan Floods
3 Greenville County Emergency Operation Plan | All hazards
4 USC SHELDUS Data All hazards
5 Greenville County Flooding Problem Areas Floods
6 Greenville County Flood Insurance Studies Floods
7 Greenville County Flood Control Ordinance Floods
8 USGS Earthquake Hazards Program Earthquake
9 USGS National Landslide hazards Program Landslides
10 USC Hazards Research Laboratory All hazards
11 US Census Data All hazards
12 FEMA’s HAZUS Software All hazards
13 Greenville County GIS information All hazards
14 SC State Climatology Data All hazards
15 State Tornado Data Tornadoes/High Winds
16 Local/State Newspapers All hazards
17 Greenville County FIRMs Floods

Winter Storms: This type of hazard is commonly associated with precipitation in the
form of ice or sleet and cold temperatures that cause major disruptions to many types of
services and are dangerous to those without heat and/or water. Roads covered in ice or
blocked by fallen trees prevent emergency services from reaching those in need.
Overhead lines are commonly torn down by the fallen trees or weight of the ice on the
lines, leaving homes and businesses without electricity and heat. In addition, water lines
freeze and break from the cold temperatures and accumulated ice/snow on building
roofs can cause structural failure. Direct and indirect costs associated with this hazard
can be large and are often mitigated with federal and/or state funds.

This type of hazard is a common threat to the City. The City can expect to have at least
one winter storm each winter that causes major disruptions in transportation and
widespread power losses. Fortunately for the City, there have only been two (2)
documented winter storms since 2004. On December 15, 2005, a damaging ice storm
spread across the northwestern portion of the state. Ice as thick as three quarters of an
inch accumulated on trees and power lines, causing a vast amount of damage and
power outages. An estimated amount of property damage peaked at $900,000. On
April 8, 2007, a hard freeze dropped temperatures across the western Carolina’s to the
low 20’s, resulting in an estimated $1,000,000 lost in crops across the Upper Region of
the state.
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15 December 2005 lce Storm

Map shows freezing rain accumulation only

Freezing Rain with lesz than 1/8 inch glaze

18 ) Freezing Rain with 1/8 to 1/4 inch glaze

@ Data analysis and graphic by Patrick Moore Freezing Rain with 1/4 to 1/2 inch glaze

v: HWS5 Greenville - Spartanburg, 5C Freezing Rain with 1/2 to 3/4 inch glaze
werw_erh.noaa.gov/gsp Last Updated 12/22/05 Freezing Rain with greater than 3/4 inch glaze

Floods: This hazard is associated with large infrequent rainfall events or weak
hurricanes or tropical storms that have moved inland. Flooding problems areas are
commonly found in densely populated areas that have inadequate drainage systems or
buildings located in flood prone areas. Flooding can also be associated with steeply
sloped mountainous regions in the form of flash floods. These hazards are extremely
dangerous due to the velocity of the moving water and debris. The City faces this
hazard in areas located in the floodplain. In addition, Greenville gets as much rain each
year as nearly any part of the United States. Only several isolated regions in the
northwest US get more. This is illustrated in the NOAA figure below.
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The Reedy River, which flows through the City, is well known for flooding. The river's
average gage height is between .80 — 1ft; but if the City receives over 4 inches in a span
of a few hours, depths of the Reedy downtown could easily reach 15ft, putting flood
levels 2 to 3 feet above their banks.

A notable flood event occurred in South Carolina in October 2015. The City of
Greenville received only 5.8 inches of rain over a two-day period in the beginning of
October at the rain gauge installed at the County Square. This equates to more than a
5-year, 24-hour rain event for the City. This rain event produced much larger amounts of
rain in other parts of the state and devastated many areas of South Carolina, with dam
breaches, extensive flooding, and numerous lives lost. While the City was not
profoundly affected, the impact of this event on the state as a whole reminded the City of
the importance of this mitigation planning process.

A map in Appendix D is provided showing flood problem areas in the City.

Tornadoes/High Winds: The high winds associated with tornadoes or microbursts can
cause major disruptions, similar to the effects of winter storms; blocked roads, downed
trees and damaged electricity lines. Tornadoes/high winds are commonly formed as
part of larger thunderstorm systems or a spin offs from hurricanes. People living in
mobile or manufactured housing represent a particular vulnerability. The impact of these
events is expected to be much smaller in comparison to other hazards such as winter
storms due to the concentrated nature of tornadoes/high winds and limited area of
disruption. In addition, tornadoes/high winds often occur in milder periods of the year
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when the potential for extreme temperatures is low. The spring months have historically
been the most active season for tornadoes/high winds and most of the damages and
lives lost due to tornadoes/high winds have occurred during this time.

There have been five rated tornadoes/high winds in the past 12 years according to the
SHELDUS data. All have been rated an FO, the weakest rating on the Fujita scale. The
Fujita Scale is used to rate the intensity of a tornado by examining the damage caused
by the tornado after it has passed over a man-made structure (the scale is provided
below). Although weak, some structure damage can be incurred. High winds have
ripped roofs and shingles, blow down trees onto buildings and cars, and created flying
projectiles that have caused several injuries and damaged homes and cars. Structures
that meet basic building code requirements should be able to withstand most tornadoes.
Efforts that enforce these codes will provide reduced risk to this hazard.

A brief yet intense wind event took place in the Upstate on April 16, 2007. Winds
reached 60 mph, causing hundreds of trees to fall on power lines and cause widespread
power outages. Trees also fell on cars and homes, kiling one (1) Walhalla resident.
Total damages reached $500,000. A similar but less aggressive event took place on
April 2, 2005, with damages totaling $35,000.

A map in Appendix D shows the location of Tornado/High wind touchdowns in the City of
Greenville in the past 50 years.

Fujita Scale
F-Scale . Wind
Number Intensity Phrase Speed Type of Damage Done
Some damage to chimneys; breaks branches
FO Gale tornado 40-72 mph off trees; pushes over shallow-rooted trees;
damages sign boards.
The lower limit is the beginning of hurricane
73-112 wind speed; peels surface off roofs; mobile
F1 Moderate tornado moh homes pushed off foundations or overturned;
P moving autos pushed off the roads; attached
garages may be destroyed.
Considerable damage. Roofs torn off frame
I 113-157 houses; mobile homes demolished; boxcars
F2 Significant tornado i )
mph pushed over; large trees snapped or uprooted,;
light object missiles generated.
158-206 Roof and some walls torn off well constructed
F3 Severe tornado moh houses; trains overturned; most trees in fores
P uprooted
207-260 Well-constructed houses leveled; structures
F4 Devastating tornado moh with weak foundations blown off some distance;
P cars thrown and large missiles generated.
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F5

Incredible tornado

261-318
mph

Strong frame houses lifted off foundations and
carried considerable distances to disintegrate;
automobile sized missiles fly through the air in
excess of 100 meters; trees debarked; steel re-
inforced concrete structures badly damaged.

F6

Inconceivable tornado

319-379
mph

These winds are very unlikely. The small area
of damage they might produce would probably
not be recognizable along with the mess
produced by F4 and F5 wind that would
surround the F6 winds. Missiles, such as cars
and refrigerators would do serious secondary
damage that could not be directly identified as
F6 damage. If this level is ever achieved,
evidence for it might only be found in some
manner of ground swirl pattern, for it may never
be identifiable through engineering studies

Thunderstorms: This hazard forms at the convergence of cold and warm, moist air
masses, producing strong winds, hail, lightning, intense rainfall, and tornadoes. These
systems are commonly concentrated over a few square miles and have durations of
several hours. Most occur in warmer months, but in the milder climates of the southeast,
can form any time of the year. Damages from thunderstorms are the result of high winds
and local flooding.

The City of Greenville is similar to most portions of the State and region when
considering the threat potential of thunderstorms. The more common variety of
thunderstorms begin late in the afternoon after ground surfaces have sufficiently warmed
from intense summer heat and end normally within a hour or two. Most of the rain events
in Greenville (City) occur as thunderstorms, which are characteristically high intensity,
small depth events.

The City has experienced at least two thunderstorm events (August 2, 2008, and March
31, 2012) containing hail in H5 magnitudes (1.75 inches or 44.5mm on the TORRO
Scale). The City has seen winds topping 70 knots (Beaufort Wind scale), causing
riverine flooding and property damage.
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TORRO Scale

Intensity || Typical Hail || Probable Typical Damage Impacts
Category Diameter Kinetic
(mm)’ Energy, J-
m2
[HO |[Hard Hail |5 |l0-20 [No damage
H1 (|Potentially 5-15 >20 Slight general damage to plants, crops
Damaging
H2 (|Significant 10-20 >100 Significant damage to fruit, crops,
vegetation
H3 (|Severe 20-30 >300 Severe damage to fruit and crops,
damage to glass and plastic structures,
paint and wood scored
H4 (|Severe 25-40 >500 Widespread glass damage, vehicle
bodywork damage
H5 |[Destructive [|30-50 >800 Wholesale destruction of glass,
damage to tiled roofs, significant risk of
injuries
H6 |[Destructive [|40-60 Bodywork of grounded aircraft dented,
brick walls pitted
H7 |[Destructive [|50-75 Severe roof damage, risk of serious
injuries
H8 (|Destructive |[60-90 (Severest recorded in the British Isles)
Severe damage to aircraft bodywork
H9 (|Super 75-100 Extensive structural damage. Risk of
Hailstorms severe or even fatal injuries to persons
caught in the open
H10 (|Super >100 Extensive structural damage. Risk of
Hailstorms severe or even fatal injuries to persons
caught in the open
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Beaufort Wind Scale

Wind WMO | Appearance of Wind Effects
Force||(Knots)|| Classification || On the Water |on Land
Less Sea surface smooth and Calm, smoke rises
0 Calm . . )
than 1 mirror-like vertically
Smoke drift indicates
1 [|1-3 Light Air Scaly ripples, no foam crests  [|wind direction, still wind
vanes
Small wavelets, crests glass Wind felt on face, leaves
2 |[4-6 Light Breeze , ’ glassy, rustle, vanes begin to
no breaking
move
Large wavelets, crests begin to Leaves and small twigs
3 |[7-10 Gentle Breeze RN constantly moving, light
break, scattered whitecaps
flags extended
, Dust, leaves, and loose
4 |[11-16 Moderate Small waves 1-4 ft. bgcomlng paper lifted. small tree
Breeze longer, numerous whitecaps
branches move
Moderate waves 4-8 ft taking Small trees in leaf bein
5 |[|17-21 ||Fresh Breeze ||longer form, many whitecaps, 10 SWa 9
some spray y
Larger waves 8-13 t, Larger tree branches
6 [|22-27 |[|Strong Breeze |[|whitecaps common, more 9 e LT
moving, whistling in wires
spray
Whole trees moving,
7 |[|28-33 |[|Near Gale Seg heaps up, waves 13-20 ft, resistance felt walking
white foam streaks off breakers ) i
against wind
Waves of greater ongth, adges ||/ rees in mation.
8 |[34-40 ||Gale grez gth, edg resistance felt walking
of crests begin to break into against wind
spindrift, foam blown in streaks 9
High waves (20 ft), sea begins |[Slight structural damage
9 |[41-47 |[Strong Gale to roll, dense streaks of foam, [|occurs, slate blows off
spray may reduce visibility roofs
Very high waves (20-30 ft) with [|Seldom experienced on
10 lla8-55 |storm oyerhanglng crests, sea white ||land, trees:'brokgn or
with densely blown foam, uprooted, "considerable
heavy rolling, lowered visibility ||structural damage"
Exceptionally high (30-45 ft)
11 ||56-63 ||Violent Storm |lwaves, foam patches cover
sea, visibility more reduced
| 12 |64+ ||Hurricane I I
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Earthquakes: This hazard involved the sudden quick movement of large pieces of
earth, believed to be caused by the slipping of tectonic plates past one another,
releasing energy to surface layers. This sudden motion can cause major destruction to
buildings, roads, dams, and other structures. In addition, underground utility lines can
be ruptured.

Earthquakes are measured on the Richter scale, provided below. The Richter
magnitude is calculated from the amplitude of the largest seismic wave recorded for the
earthquake.

The City of Greenville is located approximately 60 miles southeast of an epicenter
located near Asheville, North Carolina. An epicenter is the estimated origin of the
seismic waves that eventually reach the ground surface.

Although earthquakes have occurred in South Carolina in the recent past, most are of a
magnitude that they are not noticed by anyone other than a seismologist. One
earthquake of a 4.1 magnitude occurred just outside of Edgefield, SC on February 14,
2014. This registers as a “light” earthquake on the Richter scale. Tremors were felt as
far away as Atlanta, Georgia, 160 miles away, but no injuries or damages were reported
in relation to this event.

Most of the other earthquakes that have recently occurred were located near the
Charleston/Summerville area to the south. This is also the location of one of the worst
earthquakes in the written history of the eastern United States. Due to the proximity of
the City to this designated epicenter, it is considered to be at risk to this hazard.

After review of the available data, it was determined that the impact of an earthquake in

Greenville is less than 2% which is considered a very small risk in magnitude and
frequency as compared to other areas of the State and the United States.
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Richter Magnitude Scale

Richter magnitudes

Description

Earthquake effects

Frequency of
occurrence

LLess than 2.0

[Micro

| Microearthquakes, not felt.

| About 8,000 per day

2.0-2.9 |Minor (Generally not felt, but recorded. | About 1,000 per day |
|3.0-3.9 | \Often felt, but rarely causes damage. H49 000 per year (est.) |
. Noticeable shaking of indoor items, rattling
4.0-4.9 Light noises. Significant damage unlikely. 6,200 per year (est.)
Can cause major damage to poorly
50-5.9 Moderate constru_cted buildings over sma_ll regions. At 800 per year
most slight damage to well-designed
buildings.
Can be destructive in areas up to about 160
6.0-6.9 Strong kilometres (100 mi) across in populated 120 per year
areas.
70-7.9 Major Can cause serious damage over larger 18 per year
areas.
8.0-8.9 Can cause serious damage in areas several 1 per year
Great hundred miles across.
90-99 ngastatlng in areas several thousand 1 per 20 years
miles across.
. Never recorded; see below for equivalent  ||Extremely rare
10.0+ Epic T )
seismic energy vyield. (Unknown)
— Greenvilie County og
N GALmF LY r L @ F e TakaY
BaA VW LY £ W =1 -
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site: NEHRP B-C boundary
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Source: httpoffineic. usgs govineisistates/south _carolinarhazards . html
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Although no significant earthquake has hit Greenville, on December 7, 2007, residents
were wakened by a small tremble. The 3.1 magnitude earthquake centered about six (6)
miles north of Columbus, N.C. shook a widespread area as far as Greenville, SC. No
damages were reported.

Wildfires: Wildfires can be an extremely hazardous event, especially on urban fringes
that are in close proximity to wooded areas. Wildfires are commonly more frequent
during drought periods, but can occur at any time during any given year. According to
the State Mitigation Plan, during the most recent drought period in South Carolina, the
state experienced over 4,100 wildfires accounting for a loss of about of 27,000 acres per
year, a significant increase from other time periods.

Although the City has not experienced a wildfire, the outer fringe is still susceptible to
this hazard.

Dam/Levee Failure: Dam and levee structural integrity is vulnerable to failure to many
causes. Although most reservoirs are small in size where a dam failure would not cause
significant damage, some dams and levees, called High Hazard, are such that the result
of failure would impact many lives and properties. These structures commonly fail due
to excessive rainfall events or overtopping and the associated erosion. Negligence or
improper design can also cause breaches in these controls.

Drought/Heat Wave: This hazard is characterized as an extended period of months, or
years when a region notes a deficiency in its water supply, generally caused by a region
receiving consistent below average precipitation. The City is susceptible to this hazard.

During the period of 2007 and 2008 the City was designated, by the NOAA, a -5 Palmer
Index rating which uses temperature and rainfall information to formulate dryness. (The
Palmer Index ranges from -6 (extreme drought) to +6 (extreme moist)). However, the
City has a supply of potential potable water reserves, and did not require any mandatory
water use restrictions. Temperatures were as high as 97F. Collectively the County
accounted for $14,058,478 in drought damages in 2008.

Upstate (Northwest) South Carolina (Division 2) PDI*
January 1900 - December 2008

6.0

4.0

2.0

0.0 *Palmer Drought

Index
-2.0

Palmer Drought Index

-4.0
Dy Spell

| Wet Spell

-6.0

L I I 1 1 L
1900 1920 1940 1960 1980 2000

Year
Mational Climatic Data Center / NESDIS / NOAA

6.11



south Carolina Drought Status by County
August 5, 2003
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Information regarding the existing population and property at risk within these hazard
zones has been obtained, where possible, from US census data, from the property
appraisal records of the City, aerial photographs, topographic maps, and similar
information sources. Evaluations of the potential risk to valuable environmental
resources in the impacted areas have been derived from review of available
environmental inventories, maps of park lands, wildlife refuges, wetlands, potable water
supplies, and other similar natural features. Information on the potential risk to the
economic well being of the community, particularly regarding indirect economic costs of
potential hazard events, has been derived from evaluating the number of businesses
that may be affected by the event, the number of jobs involved, and the revenue these
businesses return to the community.

It must be emphasized that in many cases, detailed information regarding the areas
potentially impacted by a specific hazard, as well as its potential health and safety,
property, environmental and economic impacts of that hazard, may not have been
available. Further, it has not been the intent of the DMC, nor have funding resources
been available, to conduct extensive new studies to obtain such information solely for
the purposes of the development of this mitigation plan. Therefore, it has often been
necessary to rely on the informed judgment of knowledgeable local officials to identify
hazards and derive estimates of the risk each poses to the community. The DMC
believes that their experience with their own communities, as well as their capabilities to
derive reasonable estimates of the geographic area at risk and the potential impacts of
the hazard, is adequate for the purposes of this planning effort. Where the absence of
hazard and risk-related data has been deemed by the City to be a significant limitation
on the effectiveness of this planning process, a proposed mitigation initiative to request
funding to develop such data may be incorporated into the mitigation plan.
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Risk Estimation

As noted in Section 4, the technical planning process begins with hazard identification.
In this process, representatives of Greenville consider all of the natural hazards that are
likely to threaten the community. When the hazard types are identified as relevant to, or
of concern for, Greenville, the participants can make an estimate of the risk each poses.

The estimate of risk is based on the judgment of the planners regarding the likely
frequency of occurrence of the hazard event compared to its probable consequences.
For purposes of this analysis, “risk” is defined as a relative measure of the probability
that a hazard event will occur in comparison to the consequences or impacts of that
event. That is, if a hazard event occurs frequently, and has very high consequences,
then that hazard is considered to pose a very high risk to the affected communities. In
comparison, if a hazard event is not expected to occur frequently, and even if it did, the
consequences would be minimal, then that hazard is considered to pose a very low risk.

This relationship between frequency of occurrence and consequences of an event can
be illustrated by the following graph:
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This graph illustrates that some hazards can be defined as “low risk,” for they do not
occur often enough and/or do not result in significant impacts even when they do. In
comparison, other hazards may occur often enough and/or have sufficiently severe
consequences when they do, that they must be considered “high risk.” Each of the
hazards considered to be a threat to the City of Greenville can be assessed for its
probability of occurrence and its likely consequences.

6.13



By considering the relative risk of the different hazards that threaten the City of
Greenville, greater priority can be given to the “higher” risk hazards in order to most
effectively utilize the time and resources available for the mitigation planning process. In
this way, the planning approach used for the City of Greenville supports what can be
termed “risk-based planning” because it facilitates the participants’ capabilities to focus
on the highest risk hazards.

To do this, the DMC derives a “relative risk score” using a qualitative process in which
planners record, on a numeric scale, the likely frequency of occurrence, the extent of the
community that would be impacted, and the likely consequences in terms of public
safety, property damage, economic impacts and harm to valuable environmental
resources. The numeric total of the assessments of each of these is considered in this
plan to constitute the “relative risk score.”

The same numeric criteria are used to classify the risk that a defined hazard poses to
the City of Greenville. Use of common evaluation criteria enables the planning group as
a whole to make comparisons of the relative risk of one hazard type in relation to
another. As noted above, such comparisons can also be used to guide and prioritize the
planning process by enabling planners to focus on the hazards with the highest
assessed risk. This section was prepared as part of the Greenville County planning
process and was also applicable to the City; thus, it was not revisited as part of the City
plan.

These common risk estimation numeric factors used by all participants in the planning
are as follows:

ASSIGNED

RISK FACTOR EVALUATION CRITERION VALUE
No developed area impacted 0
Less than 25% of developed area impacted 1
Area Impacted | Less than 50% of developed area impacted 2
Less than 75% of developed area impacted 3
Over 75% of developed area impacted 4
Unknown but rare occurrence 1
Unknown but anticipate an occurrence 2
Probability of | 100 years or less occurrence 3
Occurrence 25 years or less occurrence 4
Once a year or more occurrence 5
Health and No health or safety impact 0
Safety Few injuries/ilinesses 1
Consequences | Few fatalities or many injuries/illnesses 2
Numerous fatalities 3
No property damage 0
Consequences | Few properties destroyed or damaged 1
to Property Few destroyed — many damaged 2
Few damaged — many destroyed 3
Many properties damaged and destroyed 4
Consequences | Little or no environmental damage 0
to Resources damaged with short term recovery practical 1
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Environmental | Resources damaged with long term recovery feasible

Resources Resources destroyed beyond recovery

No economic impact

Economic Low direct and / or low indirect costs

Consequences | Low direct and high indirect costs

High direct and low indirect costs

A IWIN|=|O|W|IN

High direct and high indirect costs

A single, numeric value is selected from each of the six risk factors. The six values are
then used to derive a total relative risk value for a particular hazard that is “weighted” for
the probability of its occurrence.

The total relative risk for a particular hazard is calculated by adding the selected numeric
values for each of the “Impact Area,” “Health & Safety,” “Property,” “Environment” and
“Economy” and multiplying this total by the numeric value selected for the “Probability of
Occurrence,” or, in other words, by using this formula:

Area Consequences to . - .
[ +Health and Safety +Consequences to + Environmental + c Economic Probability of = Relative

Impacted Consequences Property ResoUrces onsequences Occurrence = Risk

The resulting numeric value for relative risk can vary from zero, meaning the identified
hazard poses no estimated risk at all to the jurisdiction, up to a maximum of 80, which
means that hazard poses a very substantial risk to the jurisdiction. The actual values
selected for the City of Greenville are found below in section “Identified Hazards. “

The “weighting” of the relative risk value by the “Probability of Occurrence” factor
provides local mitigation planners with a more realistic basis to prioritize their
subsequent planning work. While a postulated hazard event could result in catastrophic
damages to the City, perhaps it only has an extremely rare probability of occurrence.
With this “weighted” approach, the actual risk from this hazard would have a low relative
risk rating. In comparison, a hazard that occurs on a very frequent basis, say once
every few years, but has lesser consequences, would result in a higher relative risk
value due to its higher probability or frequency of occurrence. Therefore, local mitigation
planners from the City of Greenville have prioritized their efforts to focus on these higher
risk hazards as they complete their vulnerability assessments and propose mitigation
initiatives to address those vulnerabilities.

Pursuant to the requirements of the Disaster Mitigation Act of 2000, the City of
Greenville is required to evaluate a prescribed list of natural hazards. These hazards
are: Earthquakes; Tsunamis; Coastal and Riverine Erosion; Landslides/Sinkholes;
Hurricanes and Coastal Storms; Severe Storms/Tornadoes; Floods; Wildfires;
Dam/Levee Failure; Volcanic Activity; Drought/Heat Wave; and Winter Storms/Freezes.
While many of these hazards are relevant to the City of Greenville, some are not due to
the geographic location and characteristics of the planning area. In the planning
process, each of these hazards has been assessed by the City of Greenville. If, under
that planning process, a specific hazard is assessed, and the relative risk estimate for
that hazard is determined to be zero (meaning the hazard actually poses no identifiable
risk to the jurisdiction), then that hazard is not considered further in the planning
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process, in the subsequent assessments of vulnerability of the community to that
hazard, or evaluation of the adequacy of city policies to manage the risks posed by that
hazard.

In deriving these estimates of risk for each hazard, the City of Greenville has utilized any
available information regarding the geographic areas that may be impacted by each
identified hazard, as well as population, infrastructure, and facilities within those
impacted areas. This has included inventories of valuable environmental resources, as
well as factors that are influential to the economic well being of the community.
Examples of such existing information resources that have been accessed in this
manner are listed in the following table. For much of the City, this information has been
available in a geographic information system (GIS) database, or has been accessed
from internet websites and existing GIS databases available from state and federal
agencies.

Risk Evaluation: For the City of Greenville mitigation planning area, the complete results
of the hazard identification and risk estimation process are shown below. The table
shows the relative risk posed by various hazards to the City of Greenville. The numeric
criteria used for this analysis are defined above and at the bottom of each report, as well
as in the text given above. In addition, the following paragraphs also provide some
additional information regarding the natural hazards affecting the City of Greenville.

Area Probability Consequence of Occurrence sk
Hazard of of Health Ralt?n
Impact | occurrence & Property | Environment | Economic g
Safety

Winter | 5 1 1 0 2 40
Storms
Flooding 3 3 3 2 2 4 39
Dam/

Levee 3 2 3 3 2 3 24
Failure

High

Winds/ 1 4 1 1 0 1 16
Tornado
Thunder |, 5 0 0 0 1 15
-storms

Earth- 4 2 1 1 0 1 14
quakes
Wildfires 1 1 1 2 2 1 7
Drought/

Heat 3 4 1 0 1 1 33
wave

The highest risk hazards throughout the planning area, in descending order based on
the relative risk ratings, are: Winter Storms, Floods, Drought/Heat Wave, Dam/Levee
Failure, Tornadoes/High Winds, Thunderstorms, Earthquakes, and Wildfires. Tsunamis,
Coastal and Riverine Erosion, Landslides/Sinkholes, Coastal Storms, and Volcanic
Activity are not shown in the above table for they have been designated as posing zero
risk to the City of Greenville by those representatives making the planning decisions.
This is most closely related to the very low probability of occurrence for these hazards.
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For the most part, the available data does not allow for a more technical evaluation of
the hazards. Information gathered from discussions with City officials and residents
provided much of basis for the evaluation of risk and vulnerability found in this plan.
Efforts to improve these considerations will be discussed in sections describing
mitigation activities.

The Vulnerability Assessment Process

The vulnerability assessment process for the DMC begins with profiling the basic,
mitigation-related characteristics of the City. Very basic demographic, land use and
infrastructure information was gathered for the City. The resulting information is
presented below.

The Vulnerability Assessment Process, as described above, is still valid and on-going
during the Update period.

The table below indicates the building valuation of properties that may be affected by all
eight hazards identified in the plan.

City of Greenville Structural Property Valuation

Class No. of Properties Building Valuation ($)
18,351 $4,527,291,880
Residential
2748 $3,163,221,850
Commercial
61 $125,920,940

Critical Facilities*

* See Appendix G for Critical Facilities Listing

Repetitive Loss Properties: Another indication of the hazards threatening the City of
Greenville, and the risk posed by those hazards, is to identify whether properties have
been previously or repeatedly damaged by past disaster events. The properties, which
may be buildings, roads, utilities, or similar construction, can be termed “repetitive loss
properties.” Properties can fall into this classification based on repeated damages from
any type of hazard. A specific category of repetitive loss properties is those that are
insured under the National Flood Insurance Program, and have had repeated claims for
flood loss damages. The City of Greenville has 8 such recorded properties, in which 1
has been demolished and rebuilt to code. Two others have been completely demolished.
The remaining 5 buildings consist of 1 commercial property, and 4 residential properties.
In summary, the map in Appendix D shows 8 repetitive loss structures which are as
follows;
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gype I REPEIEE Lo Number of Structures Located on Map (Y/N)
tructure
Residential 4 Y
Commercial 1 Y
Demolished 2 Y
Rebuilt 1 N

Total: 8

Land Use Trends and Potential Vulnerability: The DMC recognizes that the way in which
land is utilized, especially land within known hazard-prone areas, is a key measure of
community vulnerability, because some land uses, such as for residential or industrial
development, can be more susceptible to disaster-related damages than others.
Therefore, analysis of land use trends will be performed by the City of Greenville’s
Planning Commission. The DMC recognizes that its efforts, particularly to identify the
areas at risk from various hazards, is a key factor in guiding the careful use of land to
minimize future vulnerabilities to disaster. When needed and desired, modifications to
the plans, ordinances, codes and similar policies will be proposed as mitigation initiatives
for incorporation into this plan.

At this point, the City continues to take several measures to control development from an
economic and vulnerability standpoint. The City is currently ranked a class 7 within the
Community Rating System (CRS) and has adopted the International Building Code
Standards as amended by the State of South Carolina.

To address new buildings and infrastructure, the City will continue to enforce the
International Building Code Standards as well as the regulations found in the Greenville
Stormwater Management Plan and Stormwater Ordinance.

Critical Facilities: Many facilities and systems in the City are very important to the health,
safety and welfare of the community, especially during disasters caused by natural
hazards. Therefore, high priority is given to assessing their vulnerabilities to future
disasters and proposing mitigation initiatives to address identified vulnerabilities. The
DMC has created a detailed list of facilities. However, technical evaluations of each of
these facilities has not been prepared due to the expensive and time consuming and
was beyond the scope of this original report.

Summary

It must be emphasized that the fundamental reason for undertaking the hazard
identification and vulnerability assessment process is to highlight vulnerabilities that
need to be addressed by the development of proposed mitigation initiatives for
incorporation into the City of Greenville hazard mitigation plan. In addition, this process
has made it obvious to the DMC that more information is needed in order to provide
thorough assessments. The committee has therefore created mitigation initiatives to
address any current data shortcomings. This component of the mitigation planning
process can be expected to be continued in future updates of the plan until all mitigation
needs are addressed.
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Seven

MITIGATION GOALS AND PLAN IMPLEMENTATION

Introduction

This section of the City of Greenville Multi-Hazard Mitigation Plan describes the goals
and objectives established by the Disaster Mitigation Committee (DMC), and the
completed and anticipated actions for implementation and maintenance of this plan in an
ongoing effort to achieve these goals.

Goals and Objectives for the Mitigation Plan

The City of Greenville DMC established a number of goals and objectives to guide its
work. The goals and objectives helped to focus the efforts of the group in the mitigation
planning effort to achieve an end result that matches the unique needs, capabilities and
desires of the City of Greenville. These goals were not updated or altered during the
2015 plan update.

1) City government will have the capability to develop, maintain, and utilize
hazard information

a) Data and information needed for defining hazards, risk areas and
vulnerabilities in the community will be obtained

b) The capability to effectively utilize available data and information related to
mitigation planning and program development will be available

c) The effectiveness of mitigation initiatives implemented in the community will
be measured and documented

d) There will be a program to derive mitigation “lessons learned” from each
significant disaster event occurring in or near the community

2) The City will have the capability to initiate and sustain emergency response
operations during and after a disaster

a) Communications systems supporting emergency services operations will be
retrofitted or relocated to provide for effective communication during times of
disaster

b) Emergency services organizations will have the capability to detect
emergency situations and promptly initiate emergency response operations

c) Local emergency services facilities will be assessed and City-owned service
facilities will be retrofitted or relocated to withstand the structural impacts of
disasters

d) Response capabilities will be available to protect visitors, special needs
individuals, and the homeless from a disaster’s health and safety impacts
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3)

4)

5)

6)

7)

8)

The continuity of City government operations will not be significantly
disrupted by disasters

a) Measures will be implemented to alert City personnel of impending disasters
and corresponding action plans
b) Train key City employees in disaster response and operations

The policies and regulations of City government will support effective hazard
mitigation programming throughout the City

a) City government will establish and enforce building and land development
codes that are effective in addressing the hazards threatening the community

b) City government will protect high hazard natural areas from new or continuing
development

c) Land use policies, plans and regulations will discourage or prohibit
inappropriate location of structures or infrastructure components in areas of
higher risk

d) Reconstruction and rehabilitation of structures and utilities in the City will
incorporate appropriate hazard mitigation techniques

e) The City will participate fully in the National Flood Insurance Program

Residents of the City will have homes, institutions, and places of
employment that are less vulnerable to disasters

a) The vulnerability to disasters of schools, libraries, museums, and other
institutions important to the daily lives of the community will be minimized

The economic vitality of the City will not be significantly threatened by a

disaster

a) City government emergency response and disaster recovery plans will
appropriately consider the needs of key employers in the community

b) City government will encourage community businesses and industries to make
their facilities and operations disaster resistant

c) City government will implement programs to address public perceptions of
community condition and functioning in the aftermath of a disaster

The availability and functioning of the City’s infrastructure will not be

significantly disrupted by a disaster

a) City government will encourage hazard mitigation programming by private
sector organizations owning or operating key community utilities

b) Routine maintenance of the community’s infrastructure will be done to
minimize the potential for system failure because of or during a disaster

c) Transportation facilities and systems serving the City will be constructed
and/or retrofitted to minimize the potential for disruption during a disaster

All members of the City will understand the hazards threatening local areas
and the techniques to minimize vulnerability to those hazards

a) Allinterested individuals will be encouraged to participate in hazard mitigation
planning and training activities.

b) Education programs in risk communication and hazard mitigation will be
established and implemented

c) Managers of public facilities will be knowledgeable in hazard mitigation
techniques and the components of the City’s mitigation plan
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d) Technical training in mitigation planning and programming will be given to
appropriate local government employees

e) The owners and operators of businesses and industries in the City will be
provided information on appropriate hazard mitigation techniques

f)  The public living or working in defined hazard areas will be aware of that fact,
understand their vulnerability and know appropriate mitigation techniques

g) The public will have facilitated access to information needed to understand
their vulnerability to disasters and effective mitigation techniques

These goals selected by the DMC are related to the broad mitigation needs and
capabilities of the communities involved, although some of the initiatives are focused on
a specific hazard type or category. In general the City of Greenville mitigation goals and
objectives are “multi-hazard” in scope and can be described as statements of the
desired “mitigation-related capabilities” that will be present in the future as the goals are
achieved. The City is a current participant of the NFIP, and these goals will help the City
remain compliant.

Guidance to meet the goals of this mitigation plan will be provided by the State of South
Carolina Emergency Management Division, pursuant to the State Mitigation Plan. The
state does not provide a specific set of goals, however, guidance and coordination of
hazard preparations and mitigation is available.

Using a “Goal-based” Planning Process

The goals established by the City of Greenville DMC are considered to be broad,
general guidance that defines the long-term direction of the planning. As indicated in the
list of goals and objectives above, each goal statement has one or more objectives that
provide a more specific framework for actions to be taken by the DMC and its
participants. The objectives define actions or results that can be placed into measurable
terms by the DMC, and translated into specific assignments for implementation by the
participants in the DMC and associated agencies and organizations.

The objectives selected by the DMC are intended to create a specific framework for
guiding the development of proposed mitigation initiatives for incorporation into the plan.
Whenever feasible, the planning participants have attempted to associate each
proposed mitigation initiative with the objective statement the initiative is intended to
achieve. By associating a mitigation initiative with a specific objective, the proposed
initiative is also, of course, intended to help achieve the broader goal statement to which
the objective corresponds. Proposing mitigation initiatives that are consistent with the
selected objectives is a principal mechanism for the DMC participants to achieve the
stated goals of the mitigation planning program.

To illustrate this point, the table below shows a list of the mitigation initiatives included in
the plan and the objective statement which they are intended to help achieve. This
enabled the City of Greenville DMC to identify which of the established objectives is to
be addressed by the proposed initiative, if any. This allows the DMC to consider
achievement of a specific objective under an established goal as it reviews a proposed
initiative for incorporation into the plan, or as it assigns the initiative a priority or schedule
for implementation. This approach creates a framework for “goal-based” planning by the
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DMC, focusing the group’s efforts on proposing and implementing mitigation initiatives
intended to achieve the established mitigation goals.

As the City of Greenville Hazard Mitigation Plan is reviewed and updated by the DMC,
the goals and supporting objective statements are also reviewed to ensure they are still
applicable to meeting the unique needs, interests and desires of the community.

e o Planning Goal(s) Planning Objective
Initiative Description Targeted Satisfied
A. Prevention
Early warning system 2,3 2a, 2c, 2e, 3a
Collaborate with National Weather Service 18 1a. 8f-
“Turn Around, Don’t Drown” Campaign ' o9
Arboricultural tree study 1,5 1a, 5b
Underground Electricity Plan 2,5 2a, 5b
Storm Debris Removal Process Plan 1,2,3 1a, 2a, 3a
Develop “buy-out” program for severe
I 4 4d
repetitive loss property
Develop “buy-out” program at high-risk 4 4d
properties
Develop structural inspection program for
. . 1,7 1a, 7b
bridges and road crossings
Cooperate with sgmtary sewer districts 6,7 6b, 7a
emergency planning
Coopgrate with water districts emergency 6.7 6b, 7a
planning
B. Public Education & Awareness
Installation of rain gauges 2,3 2a, 2c, 3a
Pre-canned PSAs to use prior to events 8 8b,g
Distribute pamphlets to targeted audiences 8 8b,g
Investigate ways to help “at-risk” groups 8 8b,g
Educate City officials 4 4c
. Natural Resources Protection
Develop riverine crews to assist with debris 57 5. 7b-c
removal
ICAR and Woodruff Road flood studies 1,5 1a, 5a
Update Haywood Road watershed study 1,5 1a, 5a
Update Richland Creek watershed study 1,5 1a, 5a
. Emergency Services
Provide backup generators for key > >
. ) a-e
intersections
Enhance Officer Century” emergency 5 2a-e
devices
Incorporating National Weather Service in 1d, 2e, 3b, 6a-b, 73,
, , . 1,2,3,6,7,8
post-disaster review meetings 8s
Increase number of City represented
CERT program participants 3,6 3b, 6¢
Create hotline to streamline post- > 23
emergency assistance
Correlate rgal time flood stages to areas of 1,2,3 1a, 2a, 3a
actual flooding
Create hotline for room and restaurant 2 2a
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openings

Identify more prevalent shelter locations 2 2d

Partner with existing transportation groups 2 2d

Partner with pet kennels and shelters 2 2d
E. Property Protection

Dwelling Elevation Program 5 5a

Relocate City-owned utility facilities 2 2c

Cooperate with relocation of privately-

owned utility facilities 6b, 7a

7
Stock piling debris locations 1,8 1a, 8f
Identify dam inundation zones 1,8 1a, 8f

F. Structural Projects

Structural temporary road blocks | 2 2d

Addressing Known Risks and Vulnerabilities

The process of selecting initiatives to mitigate known threats to hazards began with a
simple brainstorming exercise by the members of the DMC. Committee members also
consulted personnel from within their respective agency or organization. The resulting
list is part wish-list and part a reflection of the threats to the City of Greenville. It is
difficult to remove from memory recent events and the damage that resulted. Therefore,
this list is an indication of the problems that the City of Greenville needs to address,
based on complaints, cost of repairs, and perceived future needs.

Modification to Other Policies, Plans and Programs

It is the intention of the DMC to continue to improve the existing policy framework for the
City of Greenville so that they will be able to more effectively manage the community’s
vulnerabilities to future disasters. An analysis of the current policy framework is included
in Section 6 of this plan. Any shortfalls in the number of policies addressing identified
higher risk hazards can be addressed by implementing non-structural initiatives intended
to modify or enhance current plans, policies and programs. The proposed modifications
to the listed policies and programs are additional documentation of the DMC’s efforts to
achieve its established goals and objectives.

Plan Implementation and Plan Maintenance Procedures

This portion of Section 7 discusses the manner in which the City of Greenville Mitigation
Plan will continue to be implemented and maintained over time. “Plan implementation” is
considered as the implementation of the proposed mitigation initiatives now included in
the plan. “Plan maintenance” is considered to be the process by which the City of
Greenville DMC will continue to update, improve and expand the mitigation planning
process. It also includes the technical analyses needed for the process to propose more
mitigation initiatives for incorporation into the plan. “Plan maintenance” further includes
the group’s activities to monitor implementation of the plan, to evaluate the effectiveness
of implemented mitigation initiatives, and to continually strive to engage the community
in the planning process. The basic elements of the DMC’s actions to implement and
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maintain the plan are also described in the DMC’s operating procedures, given in
Section 4 of the plan.

Plan Implementation Responsibility and Schedules

As noted above, implementation of the City of Greenville Mitigation Plan is basically
through implementation of the approved mitigation initiatives incorporated into the plan.
As these initiatives are implemented over the years, the facilities, systems and
neighborhoods of the participating jurisdictions will become less vulnerable to the
impacts of future disasters, and the communities of the City of Greenville will become
increasingly more disaster resistant.

Pursuant to the planning process, the individual agencies and organizations that have
been assigned responsibility for the mitigation initiatives incorporated into the plan are
responsible for their implementation when the resources or opportunity to do so become
available. As a practical matter, in most cases, this means that the responsible agencies
identify the most feasible funding source (e.g., a state or federal grant program, the
agency’s budgetary process, etc.), make application to the funding source or otherwise
allocate funds, and, upon receipt of funding, take the necessary steps to actually
implement the project, whatever that may entail (e.g., design, permitting and
construction, etc.). In other cases, this may mean that, should a unique opportunity for
implementation of an initiative arise, e.g., upon receipt of unexpected funds, immediately
after a disaster event, etc., the agency can proceed with implementation of the initiative.

The DMC encourages representatives of the agencies and organizations responsible for
a proposed initiative to associate it with one or more potential funding sources. The
purpose of this is to facilitate implementation of a proposed initiative by the sponsoring
agency by indicating the starting point for seeking funding for implementation.

While the actual responsibility for implementation of a mitigation initiative lies with the
responsible agency or department, the DMC as a cooperative organization has a
substantial involvement in plan implementation and can assist with the coordinating and
scheduling of the implementation of approved mitigation initiatives.

As a part of the planning process, on a periodic basis of every five years and
immediately following any major disaster, approved mitigation initiatives included in the
plan are re-evaluated as to their continuing value and the need for their implementation.
The purpose of this re-evaluation is to assure that a proposed mitigation initiative
remains a valuable component of the plan, and whether any unique or unanticipated
conditions warrant extra efforts to implement the initiative.

Plan Maintenance and Monitoring of Plan Implementation

Mitigation planning is a dynamic process that must be continually adjusted to account for
changes in the community and to further refine the information, judgments and proposals
documented in the local mitigation plan. The process used by the City of Greenville DMC
to maintain the plan consists primarily of four functions.
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The first is to continue to expand and improve the mitigation plan by accomplishing
additional technical analyses, such as vulnerability assessments and post-event analysis
of disasters, etc. The second is to continue to expand participation in the planning
process by implementing public information programs and by inviting expanded
participation by the private sector. The third is to routinely monitor implementation of the
initiatives in the plan until each is completed and in-place, and to assess their actual
effectiveness following the next relevant disaster event. The fourth is to issue an
updated plan document for use by the participating organizations, to inform the
community, and when appropriate for submittal to state and federal agencies for
approval pursuant to the Disaster Mitigation Act of 2000. This portion of Section 7 of the
plan describes these four activities by the DMC to maintain the City of Greenville
Mitigation Plan.

The technical analyses conducted by the City will be an ongoing effort to continually
assess the hazards threatening the community, the vulnerabilities to those hazards, and
program framework to control those vulnerabilities. When indicated, the technical
analysis also includes formulating proposed mitigation initiatives to eliminate or minimize
the identified vulnerabilities. The City has completed the vulnerability assessment based
on the best available information. As this process continues and additional data is
gathered the DMC will be better equipped to provide for more detailed analyses. In the
next planning cycles, the DMC will continue to assess the vulnerabilities of facilities and
planning areas. Vulnerability assessments are fundamental to identifying needed
mitigation initiatives to propose for incorporation into the plan, and as this process is
continued, additional mitigation initiatives will be proposed for incorporation into the plan.

Another technical analysis important to maintaining the plan is the expanded and refined
evaluation of the policy and program framework of the City and the adequacy of this
framework to control the vulnerabilities of the community.

The second type of activity to continue to maintain the City of Greenville Mitigation Plan
will be to continue to expand participation in the DMC and the mitigation planning
process. The current participants in the planning and the level of their participation are
addressed in Section 3 of the plan. Gaining additional participation in the planning is
also part of the public information and community outreach component of the plan.

The third category of plan maintenance activities that will be undertaken by the City of
Greenville DMC will be to monitor the implementation of mitigation initiatives. The DMC
documents the efforts to fund the initiative, to conduct required studies, and to obtain
any needed permits, as well as to estimate the time remaining to complete necessary
design, needed studies and purchasing or construction activities. When an initiative is
completed, this fact is noted in the program as well. A section discussing completed
mitigation activities will be added to Section 5 during the next plan revision.

As a part of monitoring the implementation of mitigation initiatives, following a disaster
and as a part of the post-event analysis that the DMC will conduct, the effectiveness of
completed mitigation initiatives, or any pre-existing mitigation initiatives, in reducing the
human and economic impacts of the event can be estimated. As time passes and
disaster events occur, this will enable the DMC to accumulate a database of “mitigation
success stories” with regard to the value of the property losses avoided and the number
of fatalities, injuries or ilinesses prevented.
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Monitoring of the effectiveness of plan implementation and maintenance also involves
assessing the effectiveness of the mitigation goals and objectives established for the
planning process. As noted above, the DMC established general goals and a number of
specific objectives to guide the participants in the mitigation planning process, and these
are given above. The DMC'’s attempts to address the established objectives, with the
intent of achieving the associated mitigation goals for the community, is a key measure
of the effectiveness of the continuing plan maintenance and plan implementation. The
table in section 8, which was discussed above, documents the DMC'’s efforts to achieve
the established goals and objectives through the implementation of associated proposed
mitigation initiatives. As these initiatives are implemented, and monitored for their
effectiveness in future disasters, the DMC will be able to determine the overall success
of their mitigation planning effort. In future planning cycles, these goals will be reviewed
and re-evaluated to ensure they are still relevant to the unique needs of the community
and continue to address current and expected conditions.

The fourth category of plan maintenance activities is to actually incorporate the results of
all technical analyses, including the development of new mitigation initiatives and to
publish another updated edition of the City of Greenville Hazard Mitigation Plan. The
DMC will continue to engage the public in the planning process, to expand direct
participation in the planning, and to increase representation on the City of Greenville
DMC itself. In order to complete this category of plan maintenance activity, the
participants will use a planning cycle which is given in the next section.

Current Planning Cycle Outline

Below lists the major aspects of the Planning Cycle beginning in 2016 and ending in
2020:

» The DMC will meet as necessary and after each major event

e Mitigation initiatives will be collected as they appear from various City
organization, neighborhood groups, and businesses

» Adoption and implementation of new initiatives will be reviewed, ranked, and
approved during the next planning cycle.

The planned date for release of the next edition of the City of Greenville Mitigation Plan
is intended to be 2020. The City plans to incorporate each update into Greenville
County’s Multi-jurisdiction Multi-hazard Mitigation Plan. At that time, the entire planning
process, along with the new data that will have been collected, will be reviewed and
altered as necessary.

Implementation through Existing Plans and Programs

One of the methods to most effectively implement the City of Greenville Hazard
Mitigation Plan is to propose and implement initiatives that will modify other community
plans, policies, and programs. By including personnel from a variety of departments in
the hazard mitigation planning process, concepts derived from the planning process will
be spread throughout City departments such as; public works, floodplain management,
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GIS, and planning/zoning. Mitigation activities initiated by this plan will be incorporated
into the Community Rating System (CRS) plan and vice versa.

Continued Public Involvement

The DMC will continue efforts to develop and implement a year-round program to
engage the community in the mitigation planning process and to provide them with
mitigation-related information and education. These efforts will be to continually invite
public comments and recommendations regarding the mitigation goals for the
community, the priorities for the planning, and the unique needs of each community for
mitigation-related public information.

Public information activities that have been completed or are planned by the
organizations making up the City of Greenville DMC are listed in Section 5 of this plan.
Each of these activities continues to engage the community in the planning process
through the presentation of a specific topic or program related to or relevant for, hazard
mitigation.

The Next Planning Cycles

As given in this section, the City of Greenville DMC has established a schedule and
procedure for both plan implementation and plan maintenance that is expected to be
helpful in improving and expanding the mitigation planning process. The City plan will
be maintained as an appendix to the Greenville County Plan and each subsequent
update will be submitted to the County.

In addition to these activities for plan maintenance, the DMC will establish a
recommended schedule for implementation of the proposed priority initiatives included in
this edition of the plan. It is expected that the agencies and organizations that
sponsored these initiatives for the plan will, during the next planning cycles, take
advantage of timely opportunities and available resources to implement them on the
desired schedule, if it is possible to do so.

The City of Greenville Hazard Mitigation Plan is a dynamic document, reflecting a

continuing, and expanding planning process. The efforts of the DMC will continue into
the future, striving to make the City of Greenville truly a disaster resistant community.
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City of Greenville
Multi-Hazard Mitigation Plan Update
Section Eight

COMPILATION OF PROPOSED MITIGATION INITIATIVES

Introduction

This section of the City of Greenville Multi-Hazard Mitigation Plan contains the
compilation of the proposed mitigation initiatives that have been formulated as the result
of the planning efforts by the Disaster Mitigation Committee (DMC). These mitigation
initiatives form the fundamental mechanism for the implementation of the local mitigation
plan. That is, when the resources and opportunity to do so become available, the
sponsoring organization implements an initiative to address the vulnerabilities of the
facilities, systems, and planning areas that have been identified through the mitigation
planning process. These initiatives will build upon the initiatives identified in the County
plan. After each successful implementation of an initiative, the benefited community will
become that much more resistant to the impacts of future disasters.

Initiatives Incorporated into the Mitigation Plan

The compilation is based on a prioritization that was conducted by the DMC overseeing
the development of the Hazard Mitigation Plan. The proposed initiatives discussed in this
section are specific mitigation actions and projects being considered to reduce the
effects of each hazard pursuant to §201.6(c)(3)(ii) of the federal regulations.

As specified in the procedures given in Section 4 of the plan, each proposed mitigation
initiative is subjected to a review and analysis by the DMC. The purpose of this review
and analysis is to ensure that an initiative proposed by a participating organization or
community group is based on an adequate level of technical analysis, that all needed
information about the proposal is presented, that any assumptions utilized are
reasonable and logical, that the proposal is consistent with the goals and objectives of
the DMC, and that it is addressing identified vulnerabilities of the community or shortfalls
in the communities’ mitigation policy framework. More specifically, the DMC’s review
and analysis process is focused on ensuring the technical validity of the proposal,
making a judgment whether the initiative would be technically effective and cost-
beneficial, if it is duplicative or in conflict with other proposed initiatives, or if its
implementation would have an adverse effect in another jurisdiction. If necessary, the
proposal is returned to the sponsoring organization for revision.

When the DMC reaches a favorable judgment regarding the proposal, a
recommendation is made that it be adopted for incorporation into the City of Greenville
Multi-Hazard Mitigation Plan. The DMC can then review the proposal for any other
concerns, such as its consistency with other community-based plans, programs, and
political policies, and if appropriate, formally approve the proposal and its incorporation
into the plan. In this way, each mitigation initiative is only incorporated into the plan after
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satisfactorily undergoing a “peer review” process considering both technical validity and
policy compliance.

The 2015 plan update reviewed the progress made for each of the initiatives identified in
the 2009 plan. For those initiatives that had been completed or were near completion,
no further action was taken. Those 2009 initiatives that were not yet started or were
partially underway remained part of the 2015 plan update. Additional initiatives identified
during the 2015 update process were added to the list of 2009 initiatives to develop a
single list of initiatives for the 2015 plan update.

The following is a brief description of the initiatives that have been considered by the
DMC for inclusion in the City of Greenville Multi-Hazard Mitigation Plan. For the 2009
initiatives, the description includes the progress made towards implementing that
initiative at the time of the 2015 plan update. Appendix H, the 2014 Plan Annual
Progress Report, provides more detail regarding the progress of these initiatives in 2014.

A. Prevention

Develop a Spill and Industrial Accidents Action Plan (Fleet Yard): The City
proposes to create a Spill and Industrial Accidents Action Plan to lessen the risk
in the case of an accident in the Public Works fleet yard. This initiative was
completed prior to the 2015 plan update. A Spill Prevention, Control, and
Countermeasure (SPCC) plan was developed, and training was held for city staff
to provide a clear understanding of spill response procedures.

Early warning system: In efforts to forewarn its citizens of approaching
hazards, particularly tornadoes, the City is proposing to install an early warning
system that would sound, allowing citizens to take the necessary precautions to
remain safe. This initiative was not completed prior to the 2015 plan update.

Develop a plan for post-disaster nuclear power cleanup: The City proposes
to develop a plan for post-disaster nuclear power cleanup. No such plan is in
place in the event of a hazard. This initiative was not considered as part of the
2015 plan update because this plan focuses on natural disasters, and nuclear
disasters do not fall under the realm of this plan’s purpose.

Severe rain event sewage study: The City contains a number of old sewage
pipes that may crack, or lead to manhole overflows. The City proposes to study
the sewage system as heavy rain events occur. This initiative is underway at the
time of the 2015 plan update. The City utilizes flow meters to measure
wastewater flow during both dry weather and rain events.

Collaborate with National Weather Service “Turn Around, Don’t Drown”
Campaign: The City plans to utilize barricades equipped with the NWS slogan
“Turn around, don’t drown” in its Parks and Recreational facilities during flooding
events. This initiative had not been started at the time of the 2015 plan update.

Arboricultural tree study: The City has experienced a number of tree related
power outages over the past year. In efforts to eliminate reoccurrences, the City
is proposing to perform a study on obvious drought damaged trees, and remove
them accordingly. This initiative has not been started at the time of the 2015 plan
update and was identified again during the 2015 DMC meetings.
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Underground electricity plan: The City is proposing to develop plans and
designs on the incorporation of underground electricity for the downtown area.
This technique will help prevent power outages during storm events. This
initiative is underway at the time of the 2015 plan update. The City and Duke
Energy have been working together to bury overhead electrical lines. This is a
costly and time consuming venture.

Storm debris removal process plan: In efforts to always have debris removal
assistance available, the City is proposing to develop a plan that would allow
contractors to remove debris in problem areas. At the time of the 2015 plan
update, no progress had been made towards this initiative.

Create firebreaks around critical facilities: The City is proposing to develop
firebreaks around its critical facilities to insure safety in the event of wildfire. This
initiative was completed prior to the 2015 plan update.

Develop “buy-out” program for severe repetitive loss property: The City is
proposing to develop a program that would purchase severe repetitive loss (SRL)
properties to prevent additional loss at these properties.

Develop “buy-out” program at high-risk properties: In addition to the SRL
properties, the City recommends investigating the potential to purchase those
properties that have a high risk of flooding or that are known to flood frequently
but are not classified as SRL properties

Develop structural inspection program for bridges and road crossings: In
an attempt to prevent damage and failures, the City is proposing to develop an
inspection program in which bridges and road crossings would be inspected both
prior to and immediately after large storm events to identify areas needing
additional pre-storm protection or post-storm repair. Inspection results could also
be used to identify capital improvement projects.

Cooperate with sanitary sewer districts emergency planning: The City is
proposing to cooperate with and encourage sanitary sewer districts’ emergency
planning efforts.

Cooperate with water districts emergency planning: The City is proposing to
cooperate with and encourage water districts’ emergency planning efforts.

. Public Education and Awareness

Enhance GIS database: The City has proposed to allow public users into its
GIS database by allowing them to create an account with a username and
password. This initiative was completed prior to the 2015 plan update. The City
website has an interactive mapping program that allows the public to view layers
such as aerials, FEMA special flood hazard areas, and other related features.

CISM Post-disaster stress relief program: The City plans to coordinate with

local agencies to help with post-disaster stress relief. This program is already in
place, and the City is proposing to help efforts in stress relief. At the time of the
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2015 update, the City had a certified chaplain for internal staff during traumatic
events.

Installation of rain gages: In an attempt to collect more localized hazard data,
the City is proposing to install rain gages throughout the City. This data will be
used to educate the public on hazard related issues. This initiative is partially
underway at the time of the 2015 plan update, with two rain gages installed. The
2015 update maintains that additional rain gages should be installed in the future.

Enhance hazards education: I|n an attempt to educate residents on hazard
damages and their role in hazard mitigation, the City proposes that information
be distributed, via television and literature, to further promote hazard awareness.
This initiative is underway at the time of the 2015 plan update. The 2015 plan
update also developed additional initiatives that elaborate upon hazards
education for specific groups of people.

Pre-canned PSAs to use prior to events: The City plans to prepare PSAs for
use immediately prior to floods and ice storms to provide storm preparation
reminders to those potentially affected.

Distribute pamphlets to targeted audiences: By partnering with existing
groups (i.e. Meals on Wheels), the City is proposing to distribute pamphlets and
other information to targeted audiences (i.e. elderly, homeless) who may not
have access to traditional forms of information distribution.

Investigate ways to help “at-risk” groups: By partnering with existing groups
(neighborhood associations, churches), the City proposes to investigate ways to
identify and help “at-risk” groups such as the elderly. One example is to develop
a church “buddy system.”

Educate City officials: The City plans to educate City officials, including council
members, in an effort to receive support for the plan initiatives.

. Natural Resources Protection

White Oak Basin watershed study: The City would like to reassess the
floodways in the White Oak Basin. After the assessment, the City may send new
flood boundary information to FEMA for approval. This initiative was completed in
2012, prior to the 2015 plan update.

Address erosion control (Reedy River & Landfill): In efforts to preserve the
natural state of the Reedy River, the City is proposing to address erosion
problems along its stream banks. This initiative is underway at the time of the
2015 plan update. Erosion issues at the landfill are addressed on an as needed
basis. Multiple bank stabilization and restoration projects have been completed
on the Reedy River.

Develop riverine crews to assist with debris removal: The City proposes to
develop riverine crews that would be responsible for removing debris from
crossings after a hazard. These actions could prevent flooding upstream. At the
time of the 2015 plan update, no progress had been made towards this initiative.
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Reedy River Dam gate sediment removal maintenance plan: In order to
control the amounts of sediment accumulation on the dam gate, the City is
proposing to develop a sediment removal plan. The sediment on the back side of
the dam was removed in 2012.

ICAR and Woodruff Road flood studies: The City proposes to prepare flood
studies and alternatives analysis for the Clemson University International Center
for Automotive Research (ICAR) and the Woodruff Road area to identify potential
projects to reduce the flood hazard. This initiative includes the implementation of
the recommended projects.

Update Haywood Road watershed study: The City proposes to update the
watershed study for the Haywood Road area (Basin No. 4, Laurel Creek
watershed). This initiative includes the implementation of the recommended
projects.

Update Richland Creek watershed study: The City proposes to update the
Richland Creek watershed study for the area between 1-385 and the Reedy
River. This area has not been investigated in approximately 20 years, during
which time many apartment complexes have been developed. This initiative
includes the implementation of the recommended projects.

. Emergency Services

Reassessment of Reverse 911 System (Bi-lingual): The City realizes that
every citizen may not speak English fluently; therefore, it plans to reassess the
current Reverse 911 system and make it bi-lingual (Spanish). The City installed a
new 911 system in 2013 that allows many improvements over the previous
system.

Provide backup generators for key intersections and critical facilities: The
City proposes to purchase new generators for Critical Faciliies and key
intersections. These generators will be used in power outage situations so that
City offices, emergency health facilities and some traffic lights may function, as
needed. This initiative is underway at the time of the 2015 plan update, with most
critical facilities outfitted with sufficiently sized back-up generators. Providing
generators for key intersections was revisited during the 2015 update.

Enhance “Officer Century” emergency devices: These devices are used for
officers to conduct traffic in the event of a power outage. The City proposes to
enhance these devices by making them more ‘user friendly’ and sturdy to keep
personnel safe. At the time of the 2015 plan update, no progress had been
made towards this initiative.

Incorporating National Weather Service in post-disaster review meetings:
The City is interested in adding the NWS to its post-disaster review meetings,
which are used to discuss the “rights and wrongs” of mitigation activities after a
disaster strikes. At the time of the 2015 plan update, no progress had been
made towards this initiative.
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Increase number of City represented CERT program participants: The
County sponsors a free Community Emergency Response Training (CERT)
where the City would encourage resident participation. Once trained, the citizens
will be able to help during emergency situations, and provide relief for other
emergency service workers. At the time of the 2015 plan update, no progress
had been made towards this initiative.

Create hotline to streamline post-emergency assistance: To streamline
requests for post emergency assistance, such as reporting downed trees, power
outages, and rescue services, the City is proposing to develop a single hotline
with touch tone options that will forward the call to the appropriate location. This
would be an alternative to dialing 911, thus securing 911 for emergencies only.

Correlate real time flood stages to areas of actual flooding: Ultilizing existing
flood stage gauges, the City can correlate these real-time flood stages to actual
flooding in the City based on both the stage and the time to peak. This effort
would be coordinated with the County and the NWS.

Create hotline for room and restaurant openings: To assist citizens after
emergencies find available rooms (especially those that will accept pets), open
restaurants and grocery stores, and other open businesses, the City can develop
a hotline for this purpose. This information is often available online, but this may
be inaccessible to people displaced and without internet access.

Identify more prevalent shelter locations: The City can coordinate with the
Red Cross to identify additional shelter locations to provide a safe location for
those with limited transportation and/or those unwilling to leave home.

Partner with existing transportation groups: The City may coordinate with
GTA or other transportation services to assist with the transportation of at-risk
groups to safer locations for emergency events.

Partner with pet kennels and shelters: The City may coordinate with local
shelters, boarding facilities, and animal groups to provide temporary housing for
animals during emergencies. This would ease pet owner concerns and allow
them to ensure their own safety at shelters that typically to do allow pets.

. Property Protection

Dwelling Elevation Program: The City would like to develop a Dwelling
Elevation Program similar to the program used by the County. The program will
help individuals in the flood plain elevate their finished floor elevation to prevent
future flooding. This is a similar concept to the “buy-out” programs but may
provide an alternative to complete removal of a property. At the time of the 2015
plan update, no progress had been made towards this initiative.

Relocate City-owned utility facilities: The City plans to investigate the
locations of City-owned facilities (i.e. fire stations) to determine if their location is
in high hazard areas and the feasibility to relocate. One example is the Public
Works Facility, which is currently located in the floodplain resulting in the inability
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to provide important services during flood events. The initial plan in 2009
included this initiative for the Public Works facility, and the 2015 update included
an evaluation of all City-owned facilities.

Cooperate with relocation of privately-owned utility facilities: Similar to the
above initiative, this initiative would look to relocate utility facilities (i.e. electrical
substations) in high hazard areas to safer locations. The City would cooperate
with the private utility companies to accomplish this initiative.

Stock piling debris locations: As current debris piling areas meet their
maximum capacity, the City would like to work directly with the Public Works
Department in identifying new stock piling locations. At the time of the 2015 plan
update, no progress had been made towards this initiative.

Identify dam inundation zones: The City plans to identify dams, including
Stone Lake dam, which have the potential to impact the City in the event of a
failure, and determine the inundation zones.

F. Structural Projects

Stone Lake Dam restoration: The City would like to address the erosion issues
along Stone Lake Dam to ensure its stability. The face of the dam was repaired
in 2013 and the siphon was fixed to restore function.

Structural temporary road blocks: The City proposes to put up gates or other

structures along roads that flood frequently to temporarily block roads. This
would be more effective than signage that is easily disregarded.

Priority Ranking for Proposed Mitigation Initiatives

This next section presents the priority criterion and lists all of the mitigation initiatives
currently in the City of Greenville’s Multi-Hazard Mitigation Plan. The priority scores are
based on 9 separate prioritization criteria used by all of the planning participants to allow
the DMC to compare various mitigation initiatives. The specific priority scores are based
on a numeric classification system explained in the following table:

Priority Criterion Numeric Score
Strategy Effectiveness*
No effect on Risk or Hazard 0
Affects several structures within the City 1
Affects many structures within the City 2
Affects most structures within the City 3
Percentage of Population Benefited
Less than 10% benefited 0
10% to 50% benefited 1
51% to 75% benefited 2
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Greater than 75% benefited

3

Time to Implement

Cannot be implemented 0

Longer than one year 1

Within one year 2

Immediate 3
Time to Impact

Cannot be implemented 0

Longer than one year 1

Within one year 2

Immediate 3
Cost to City

Completely Unaffordable 0

Expensive, but manageable 1

Cost is easily managed 2

Little to no cost 3
Cost to Others

Completely Unaffordable 0

Expensive, but manageable 1

Cost is easily managed 2

Little to no cost 3
Funding Source

No known funding source available 0

Requires outside funding 1

Requires budget consideration 2

Within existing city budget 3
Community Support

Opposed by the entire community 0

Acceptable only to those affected by the project 1

Some community opposition 2

Acceptable community wide 3
Project Feasibility

Not possible 0

Accomplished with extensive design and planning

Accomplished with some design and planning
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Easily accomplished 3

*During the 2015 plan update DMC meetings, “several” was defined as less than 25%, “many” as
25% - 50%, and “most” as greater than 50%

This table shows that the minimum priority score for a proposed initiative is zero (0),
while the maximum is twenty-seven (27), with the maximum score indicating the most
strategic initiative. The priority scores given through application of the nine criteria in the
above table will remain constant through time because of the inherent characteristics of
the proposed initiative, unless those characteristics are also modified.

All of the initiatives are listed by the priority score assigned to each as a result of the
common process to characterize and prioritize mitigation initiatives that is used by all
participants in the planning process. The priority score is intended to serve as a
guideline for the DMC regarding the relative desirability of implementation of a specific
mitigation initiative in relation to the other proposed initiatives incorporated into the plan.

Several initiatives developed during the 2009 plan were completed prior to the 2015
update. These initiatives are listed in the first table below, with their scoring from the
2009 plan. Since these initiatives have already been completed, they are not included in
the project ranking in the 2015 update.

Initiatives developed during the 2009 plan that were not yet completed at the time of the
2015 plan update are shown in the second table below. The initiatives developed during
the 2015 plan update were appended to this list to create a single list of initiatives for
scoring and ranking. As discussed in Section 3, the DMC members changed between
2009 and 2015. To improve consistency with developing the project priorities, the
incomplete 2009 initiatives and new 2015 initiatives, all listed in the second table below,
were scored by the DMC in 2015. These updated scores were then used to develop the
priority ranking shown in the table.

All mitigation initiatives are prioritized and evaluated in accordance with consideration
with the National Flood Insurance Program.
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Project Description 2 ksERaRa|s B2l5232 |29 8¢S
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A. Prevention
Develop a Spill and Industrial
Accidents Action Plan (Fleet Yard) 2 15 3 25|15 3 2 2.5 15 19.5
Develop a plan for post-disaster 3 3 5 25 1 1 15 3 15 18.5
nuclear power cleanup
Severe rain event sewage study 3 3 1 1 05 1] 05 1 25 1 13.5
'C:);iﬁitt?elzrebreaks around Critical 3 3 1 3 15 3 1 2 2 19.5
B. Public Education & Awareness
Er“o'::gt‘;‘ff's database (password 2 15 | 2 |25 |15 |25] 2 | 15 | 25 | 18
grlosgl\:lal:’nost-dlsaster stress relief 3 3 2 3 2 2 15 3 2 21.5
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Enhance hazards education 3 3 2 3 2 2 2 3 2 22
C. Natural Resources Protection

White Oak Basin watershed study 1 0.5 1.5 2 1 2.5 3 1 1.5 14

Address erosion control (Reedy River

& Landfill) 2.5 25 1 1 1 1 1 2 1 13

Reedy River Dam gate sediment

removal maintenance plan 3 2 ! ! 2 0.5 3 2 3 17.5
D. Emergency Services

Reassessment of Reverse 911 system

(Bilingual) 25 1.5 2 3 1.5 | 2.5 2 25 2 19.5

Provide backup generators for key

intersections and critical facilities 3 3 ! 3 ! ! ! 3 2 18

Relocate Public Works Facility 1.5 2 1 2.5 1 2 2 1.5 1.5 15
F. Structural Projects

Stone Lake Dam Restoration [ 2 ] 1+ [+ ]3] 1+ [ 1 ]15] 1 [ 1 |125

The table below shows the scoring and project priorities for all of the initiatives evaluated
during the 2015 plan update. The initiatives are listed in the order of rank, from lowest to
highest, within each broader goal. The large number of initiatives in the 2015 plan
update resulted in multiple initiatives with identical priority scores. These initiatives were
assigned the same rank, resulting in 35 initiatives in the table, but a lowest rank of 22.

As part of the 2015 plan update, the initiatives were further identified in groups of
implementation phases. The intent is to provide a desired time frame in which these
initiatives would be completed. This plan maintains the understanding that the time
frames for initiatives will change as funds and advocates become available. These
groupings are denoted in the table below with color shaded cells:
» Green: Phase 1 initiatives, to begin implementation one to three (1-3) years after
the 2015 plan update
* Yellow: Phase 2 initiatives, to begin implementation three to five (3-5) years after
the 2015 plan update
* Red: Phase 3 initiatives, to be reevaluated during the 2020 plan update, if the
initiative has not yet begun
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A. Prevention
Storm Debris Removal Process Plan 2 2 3 2.5 3 3 3 2 22.5
Cooperate with water districts
emergency planning 3 3 1.5 | 1.5 2 2 25 3 25 21 4
Early warning system 3 3 1.5 3 1.5 115 2 2.5 2 20
Collaborate with National Weather
Service’s “Turn Around, Don’'t Drown” 1 1 2 3 2 3 2.5 2.5 3 20 6
Campaign
Cooperate with sgnltary sewer districts 25 3 15 2 2 2 25 25 2 20 6
emergency planning
Deve!op structural mspectl'on program 25 2 > 2 15 | 25 > 3 2 19.5 7
for bridges and road crossings
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Arboricultural tree study 2 15115 [ 15| 25 2 2 2 17 12
Underground Electricity Plan 2.5 1 2 0.5 1 1.5 25 1 14 18
Develop buy-out” program at high-risk 5 1 1 15 1 5 05 15 1 1.5 20
properties
Deve_lqp buy-out” program for severe 1 0 1 1 1 2 1 15 1 9.5 22
repetitive loss property
B. Public Education & Awareness
Pre-canned PSAs to use prior to 2 25 25 | 25 | 25 3 3 3 3 24 1
events
Educate City officials 1.5 25 25 | 25 3 3 3 3 3 24 1
Investigate ways to help “at-risk” 2 15 > 25 | 25 3 3 3 25 22 3
groups
Dlst_rlbute pamphlets to targeted 15 15 2 25 | 25 | 25 3 3 25 21 4
audiences
Installation of rain gages 1 1 1.5 3 2.5 3 3 1.5 2.5 19 8
C. Natural Resources Protection
Devglop Riverine Crews to assist with 15 15 1 5 1 25 2 2 5 15.5 15
debris removal
ICAR and Woodruff Road flood studies 1.5 1.5 1 1.5 1 3 2 2 1 14.5 17
;ﬂgite FrEREee! NeEr WEIE e 15| 15 | 1 |15 1|3 ]| 2] 2 1 |1a5 | 17
Update Richland Creek watershed 15 15 1 15 1 3 2 2 1 14.5 17
study
D. Emergency Services
Create hotline tp streamline post- 15 25 2 25| 25| 25 1 3 25 20 6
emergency assistance
Incorporating National Weather
Service in post-disaster review 2 2.5 15 | 25 1 2 25 | 25 2 18.5 9
meetings
Increase number Of.C.Ity represented 2 2 1 3 15 | 25 2 25 2 18.5 9
CERT program participants
Correlate real time flpod stages to 1 2 15 2 25 | 25 > 3 2 18.5 9
areas of actual flooding
Creage hotline for room and restaurant 1 15 2 25| 25| 25 1 3 25 18.5 9
openings
Identllfy more prevalent shelter 1 15 2 25| 25| 25 1 3 25 18.5 9
locations
Partner with existing transportation 05 15 2 25| 25| 25 1 3 25 18 10
groups
Partner with pet kennels and shelters 0.5 1.5 2 25 |1 25| 25 1 25 2.5 17.5 1
Generators at Key Intersections 1.5 2.5 1 3 1 1.5 2 3 1.5 17 12
Enhance Officer Century” emergency 1 2 1 25 1 2 2 25 2 16 14
evices
E. Property Protection
Stock piling debris locations 25 25 1.5 3 1.5 3 2 25 2 20.5 5
Identify dam inundation zones 1.5 1.5 1.5 2 15 ] 2.5 2 2.5 1.5 16.5 13
Relocate City-owned utility facilities 1.5 2 1 1.5 |15 | 15 | 0.5 2 1 12.5 16
Coopera.t_e W|th_r_ellocat|on of privately- 15 2 15 2 15 | 25 1 2 1 15 19
owned utility facilities
Dwelling Elevation Program 1 0.5 1 25 ] 05 1 1 2 1 10.5 21
F. Structural Projects
Structural temporary road blocks 1 15 | 2 |25 2 |25 2 | 2 | 25| 18 | 10
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Benefit-to-Cost Ratio

A key analytical measure commonly used in vulnerability assessments is the benefit to
cost ratio, which expresses the estimated benefits, in dollars, in comparison to the
estimated costs to implement and maintain the proposed mitigation initiative. For an
initiative to be considered “cost effective,” the dollar value of the benefits derived needs
to exceed the costs to implement and maintain the initiative, or, in other words, the
benefit to cost ratio should be greater than 1.0. The process for calculating a benefit to
cost ratio begins with estimating the direct and indirect costs of the “worst case” disaster
scenario that the mitigation initiative is intended to address. If the initiative were to be
implemented, these are the future costs that would be avoided, or, in other words, the
“benefits” derived from implementing the initiative. Both direct costs of the disaster
scenario are considered, such as structural damages, as well as indirect costs, such as
lost wages. The total of the direct and indirect costs are then divided by the predicted
life of the initiative, in years. This then gives the dollar benefits of the project on an
annual basis. The cost side of the benefit to cost ratio is estimated by determining the
estimated cost to initially implement the proposal, such as initial construction cost for a
“bricks and mortar” project, or the development costs for a training program. To this
amount is then added any annual costs that implementation of the project would incur,
such as annual operations and maintenance costs or annual implementation costs.
Next, the approach then considers any “cost impact” of the proposal, or the costs that
would be incurred by others in the City due to implementation of the initiative, such as
the economic effect on new construction of adopting a more stringent building code.
The cost impact figure is also annualized by the life of the project, and then any annual
cost impact values, such as an annual user fee or tax, is added to give a total annual
cost impact. Finally, by dividing the annual costs of the “benefits” of the proposal by the
annual cost and cost impact necessary to implement the proposal, a benefit to cost ratio
is estimated. A more sophisticated methodology for calculating a benefit to cost ratio is
likely to be necessary at the time of actual implementation, applying to state or federal
agencies for funding, or for the design and construction stage of development.

Initiatives by Hazard

This section of the plan describes the proposed initiatives included in the plan to address
the hazards that have been identified as threatening the City of Greenville. The table
below presents the mitigation initiatives that have been proposed to address the
identified hazards posing the most risk to Greenville, as determined by the DMC. As
described in Section 6 of this plan, the hazards are ranked based on risk from high to
low as winter storms, wildfires, floods, thunderstorms, high winds, and earthquakes.
This section is also another example of how the planning approach used by the City of
Greenville has effectively used the hazard identification and risk estimation process to
guide formulation of proposed initiatives.
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